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(p-vi) 
For Aristotle, life is not an inexplicable, supernatural mystery, 
but a fact of nature. And consciousness is a natural attribute of 
certain living entities, their natural power, their specific mode 
of action—not an unaccountable element in a mechanistic 
universe, to be explained away somehow in terms of inanimate 
matter, nor a mystic miracle incompatible with physical reality, 
to be attributed to some occult source in another dimension. 
For Aristotle, ‘living’ and ‘knowing’ are facts of reality; man's 
mind is neither unnatural nor supernatural, but natural—and 
this is the root of Aristotle's greatness, of the immeasurable 
distance that separates him from other thinkers. 


Life—and its highest form, man's life—is the central fact in 
Aristotle's view of reality. The best way to describe it is to say 
that Aristotle's philosophy is ‘biocentric’. 


This is the source of Aristotle's intense concern with the 
study of living entities, the source of the enormously ‘pro-life’ 
attitude that dominates his thinking. 


Ayn Rand, ‘Review of Randall’s Aristotle’ (1963) 


But teleology nevertheless is the primary subject of [the Parts 
of Animals], and the other [biological] treatises likewise have 
primarily theoretical purposes. They are not just empirical 
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studies in which some philosophical concepts are put to use. 
We go less far wrong if we regard them as studies of these 
concepts made through empirical data. 


This suggests the possibility that we might gain light upon 
these concepts—such as substance, form, species, essence, 
logos—by examining their reference in biology, together with 
the arguments around them. 


D. M. Balme, ‘The Place of Biology in Aristotle’s 
Philosophy’ (1987a) 
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In 1961, midway through my undergraduate studies, | read Ayn Rand's Atlas 
Shrugged. | loved the novel. It glowed with respect for the mind, and for 
much else that | valued or came to value. Rand loved Aristotle, and that 
love permeated especially her later writings, from Atlas Shrugged on. She 
credited him with defining ‘the basic principles of a rational view of existence 
and of man's consciousness’, with rejecting Plato's otherworldly metaphysics, 
and with showing (in outline at least) how reason can come to understand 
this world based on sense-perception. Rand thus saw Aristotle as the father 
of science, and attributed the Renaissance and Enlightenment (and all of 
their products) to his influence: 

If we consider the fact that to this day everything that makes 

us civilized beings, every rational value that we possess 

—including the birth of science, the industrial revolution, 

the creation of the United States, even the structure of 

our language—is the result of Aristotle's influence, of the 

degree to which, explicitly or implicitly, men accepted his 

epistemological principles, we would have to say: never have 

SO Many Owed so much to one man.1! 


| started reading Aristotle myself and found much of profound value 
philosophically, certainly more than | had found in the contemporary 
philosophy materials | studied for my regular courses. | had been fortunate 
to meet and get to know Rand, and | talked with her about Aristotle (and 
much else) on and off over the next fifteen or so years. Two ideas | would 
like to highlight here that attracted me to Aristotle from the beginning (in the 
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first case, with the help of Rand's own discussion of the issues) were: (i) an 
understanding of causality and explanation in terms not of events and laws 
but of things with natures and potentials; and (ii) the idea that developed 
human knowledge takes the form of axiomatically structured bodies of 
understanding, which reflect a grasp of the essential natures and potentials 
of the relevant things (including their attributes), a grasp acquired through 
systematic sensory observation and a broadly inductive methodology. 


And so began an adventure, which has not abated to this day and is reflected 
in the chapters of the volume before you. | set out to master what | could of 
Aristotle's philosophic and scientific thinking, of his understanding of human 
nature and psychology, and of his view of the life and actions proper to 
human beings as rational animals. | chose Columbia as the place to do my 
graduate work, in part so | could be in New York and study with Rand, and in 
part because John Herman Randall, Jr. was at Columbia; | knew that whatever 
the limitations of his Aristotle (1960), the book and the man had much to 
teach me. 


(p.viii) In my early work on Aristotle during that first year at Columbia, 1964- 
65, | was caught up in Aristotle's insistence that living organisms come 

to be, are structured, and function for the sake of something. Acorns and 
embryos are goal-directed in their development, as are mature organisms 
even in their vegetative functioning, even though there is no consciousness 
within to direct that development and functioning. How is this thesis to be 
understood? 


| struggled with that issue for some years and eventually decided to make 
it my dissertation topic. What | took from Rand, and what | think in the end 
made all the difference to my ‘irreducible potential for form’ interpretation, 
was the insistence that we pose the problem in terms of natures and 
potentials. Readers of Part | of this volume—the chapters on ‘Teleology, 
Irreducibility, and the Generation of Animals (GA)’—will find this insistence 
a pervasive theme, on which | draw in many different contexts. (See, first of 
all, chapter 1, sec. IV.) 


Although | had worked out the heart of my interpretation of the teleology 
before | came across David Balme's work, reading his 1972 Clarendon 
Aristotle volume—Aristotle's De Partibus Animalium / and De Generatione 
Animalium | (with excerpts from II.1-3)—was a revelation. Randall had 
introduced me to Aristotle's biological treatises and their underlying 
naturalism, but Balme taught me how to study them; and especially as | 
read on in his writings, he taught me their value—the value of the whole of 
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the biological corous—for a deeper understanding of Aristotle's philosophy. 

| met Balme in 1973 and we stayed in close touch as colleagues and then 

as friends until his death in early 1989; | was proud to edit his Festschrift in 
1985. | tell some things about the man and his work in my introduction to 
that volume (Gotthelf 1985a), and discuss his work in some detail in some of 
the chapters below. 


Thanks to Randall's influence, as I've mentioned, | had started reading 

in the late 1960s the main explanatory treatises in the biological corpus: 
Generation of Animals, for the teleology, and Parts of Animals, in part for the 
teleology, but in part to see to what extent my earlier-mentioned suspicion 
that Aristotelian explanatory science has a demonstrative structure was 
sound. In that first substantial read of PA, | thought | could detect glimmers: 
Aristotle seemed at times to move in his explanations from features which he 
clearly took to be more fundamental or essential to the animals in question 
to features of those animals that were less fundamental or essential. But in 
the limited time | had for that issue, | couldn't grasp the whole of Aristotle's 
project in PA. It wasn't until 1985 that | took on the problem directly, in 

a paper | developed for a conference G. E. R. Lloyd and | had organized 

at Cambridge. Chapter 7 of the present volume, which grew out of that 
conference paper, remains my statement of my view on this topic (especially 
when read in light of the elaborations provided in the chapter that follows it). 


Although | am perhaps best known for my work on Aristotle's biology and 
natural philosophy, | have had strong interests throughout my career in 
Aristotle's (p.ix) metaphysics and ethics. The two chapters constituting Part 
lll of this volume address metaphysical themes on which the biology sheds 
light and touch on aspects of my interpretation of the theory of substance 
in the central books of the Metaphysics, on which | hope to write more fully 
some day. 


Personally, | view my interpretation of Aristotle's natural teleology, and my 
account of the broadly axiomatic structure of biological explanation, as my 
most important work. Third on that list are the various ways in which my 
work on particular philosophical topics may have contributed to the opening 
up, for other admirers of Aristotle, of the three main biological treatises for 
subsequent study. This includes especially the work | have done—much 

of it jointly with my long-time friend and colleague in so many Aristotelian 
endeavors, Jim Lennox—to help make the History of Animals, the largest 
and still least studied treatise in the Aristotelian corpus, more accessible to 
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scholars. That work is presented in the three chapters of Part IV, ‘Starting a 
Science: Theoretical Aims of the History of Animals (HA)’. 


Part V, ‘Aristotle as Theoretical Biologist’, contains two chapters that are 
personal favorites of mine. ‘Darwin on Aristotle’ was motivated by a strong 
streak of hero-worship: | love the famous 1882 letter praising Aristotle that 
Charles Darwin wrote during the course of his first reading of Aristotle's 
biological work, and | was irritated beyond belief by an essay | read in the 
early 1980s that tried to debunk the letter. ‘Debunk the debunker’ was my 
motto, and | am confident | succeeded. | also had great fun doing some 
straight historical detective work, on details such as when, exactly, so-and-so 
died (see, for instance, chapter 15, n. 4). 


The last chapter of Part V, which | consider also a ‘coda’ to the entire volume, 
for its synoptic character, is a lecture that | have delivered many times 

to general audiences. | was prompted to write it by an experience | had 
during my annual visits to Clare Hall, Cambridge in the 1980s, when | would 
describe my interest in Aristotle's scientific work to the other (often natural- 
science-oriented) visiting fellows. ‘Oh, but he's not a real scientist’, they 
would say, or ‘Oh, but his work held back the course of science for 2,000 
years’. My response, which | delivered for the first time at Clare Hall in 1987, 
is ‘Aristotle as Scientist: A Proper Verdict (with emphasis on his biological 
works)’. 


| have added to each chapter an opening unnumbered footnote in which | 
indicate the chapter's origin and/or its role in my thinking about Aristotle. 
With these introductory footnotes, with the grouping of the chapters into 
Parts, and with the extensive cross-references among chapters, | have not 
thought it necessary to add substantive introductions either to the five Parts 
or to the volume as a whole. 


| have mentioned my interest in introducing scholars and students of 
Aristotle to the main biological treatises, not just as sources of philosophical 
insight, but as whole works in their own right. As indication that | think the 
chapters in this volume can do that, especially in Parts I, Il, and IV, | have 
included in the titles of (p.x) those Parts the name of the relevant treatise. 
Thus, in offering Part | as a body of study of Aristotelian teleology, | also offer 
it as a useful and reasonably systematic introduction to the Generation of 
Animals. Likewise, Part Il, which provides a study of axiomatic, and more 
broadly explanatory, structure in Parts of Animals, can be a useful entrée 
into PA, as can Part IV into HA. 
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Although the original versions of some of the chapters in this volume go back 
to the 1970s and 1980s, several stem from a week-long ‘intensive course’ 

| gave in the summer of 1994 at Tokyo Metropolitan University, aimed at 
bringing professionals and advanced graduate students in northern Japan up 
to date on work on Aristotle's biology. Lasting some eighteen hours in total, 
the course was called ‘Aristotle's Biological Enterprise and its Philosophical 
Significance’; the programs for each of the first four days are mirrored in the 
first four Parts of this volume. (The coda had been given at Keio University 

a week earlier, as introduction to the course.) The Tokyo course had been 
organized by Professors Shinro Kato and Shigeru Kanzaki, with assistance 
from Professors Kei Chiba and Toshio Kuwako, among others. A good deal of 
the material in the Tokyo course had been written up or outlined just a few 
months earlier for a seminar called ‘Philosophical Issues in Aristotle's Biology’ 
that David Charles, Jim Lennox, and | gave together at Oxford in Trinity Term 
1994. | will on occasion refer in footnotes to those two very exciting events. 


| have offered on the acknowledgments page my thanks to the publishers 
who are kindly permitting me to reprint earlier published work. | would 

like to express a special thank-you to two fellow scholars who graciously 
permitted me to reprint here all or part of papers | co-wrote with them: 
Mariska Leunissen, for chapter 5, and Pieter Beullens, for the appendix to 
chapter 12—all the more so because, in both cases, the original collaborative 
work was So extraordinarily pleasurable. 


At a lunch in Oxford in the early to mid-1990s, soon after he had become 
philosophy acquisitions editor for Oxford University Press, and several 

years after Philosophical Issues in Aristotle's Biology had come out, Peter 
Momtchiloff asked me for a book of my own on the philosophical significance 
of Aristotle's biological work. | explained that my Tokyo lectures might be 
the basis for such a volume, and that, if | could pull it all together, | would 
love to publish with him. Peter's patience is legendary, and here we are 
some sixteen or so years later, with not quite a book but much more than a 
collection of papers. Thank you, Peter. 


| would like also to thank Pat Corvini for meticulous pre-submission 
copyediting, and the Oxford production crew for their post-submission work. 
Nigel Hope provided wide-ranging and very helpful copyediting and Michael 
Janes very valuable proofreading. My most special thank-you goes, however, 
to Elmandi du Toit, in charge of production, for her wonderfully sensitive 
and creative attention to my concerns throughout. | am also grateful to the 
Press for accepting my request to use for the book’s cover the color called 
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‘Cherokee red’; it is a tribute to my favorite architect, Frank Lloyd Wright, 
whose signature color it was. 


(p.xi) The godfather of this volume, however, is my friend David Charles. 

In 2004, while in Pittsburgh for the conference that issued in Lennox and 
Bolton 2010, David suggested that | ought to think of publishing my Aristotle 
papers as a book, since they formed a unity in important ways. In the course 
of the nearly six years it has taken me to put this volume together, David 
has kindly provided me with written comments on all of the previously 
unpublished material. | also would like to thank the delegates of the Press for 
accepting the volume and Julia Annas, Lindsay Judson, and Peter Momtchiloff 
for admitting it into the Oxford Aristotle Studies series. 


My time at the University of Pittsburgh these past seven years has been 

a rewarding one; | would like to thank especially the Anthem Foundation 

and the BB&T Charitable Foundation for their funding of the University's 
Fellowship for the Study of Objectivism, which has supported my position 
here. Through the years of final writing, assembly, editing, and proofreading, 
| was fortunate to have two outstanding research assistants at the University 
of Pittsburgh, first Greg Salmieri and then Keith Bemer, both of whom 
contributed greatly to the assembly of this volume. Greg is now an 
Aristotelian scholar and a philosopher in his own right, and this volume's 
name index (s.v. Salmieri, G.) will send you to some praise of his work. Keith 
is currently at work on a dissertation on Aristotle's History of Animals, which 
| expect will take us well beyond Part IV of this volume. Keith is also to be 
credited for the index locorum to this volume, and Peter Distelzweig for the 
subject index. Greg and Cassandra Brazié Love gave me valuable advice on 
this preface. | thank them all. 


My debt to David Charles runs deeper than as catalyst for this book. | first 
met David in 1984, when he attended a seminar at Oxford | gave with John 
Ackrill. Our more than twenty-five years of electric and rewarding discussion 
since then, of the topics covered in this book, of much else in Aristotle, 

and of much else in philosophy, have been among the high points of my 
professional life. 


| have already spoken of my joint endeavors with Jim Lennox. Our 
interactions and our warm friendship go back over thirty years, and his work 
has been a great influence on my own. Perhaps the best signs of this are 
the number of citations next to his name in this volume's name index—a far 
greater number than those for any other scholar (except David Balme)—and 
the fact that, of the thanks from me to other scholars for written comments 
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on earlier drafts of my work, the greatest number are to him. | am also 
delighted to have this opportunity to express publicly to Jim—and to Rob 
Bolton, another friend and colleague from whom | have learned a good deal 
—my profound and humble thanks for conceiving and organizing the 2004 
Festschrift conference at Pittsburgh for me, as well as the volume based on 
it, which, as | write this preface, has just appeared in print: Being, Nature, 
and Life in Aristotle: Essays in Honor of Allan Gotthelf (Lennox and Bolton 
2010). Indeed, let me also take this opportunity to thank each of the scholars 
and friends who (p.xii) contributed to that volume, both for that contribution, 
and for their friendship, and for everything | have learned from them over 
the decades. 


| end, where | started, with my formative debts to Ayn Rand and David Balme 
for helping me to see Aristotle's philosophic power and his love of the living. 
This book is dedicated to their memory. 


December 2010 





Page 7 of 7 Preface 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy).date: 28 July 2013 


Teleology, First Principles, and Scientific Method in Aristotle's 
Biology 
Allan Gotthelf 


Print publication date: 2012 

Print ISBN-13: 9780199287956 

Published to Oxford Scholarship Online: Jan-13 

DOI: 10.1093/acprof:0s0/9780199287956.001.0001 


Acknowledgments 


DOI: 10.1093/acprof:0s0/9780199287956.002.0009 


The previously published essays in this volume are reprinted with the kind 
permission of their publishers, from the following locations: 
1. ‘Aristotle's Conception of Final Causality’, The Review of 
Metaphysics 30 (1976/77), 226-54 (with additional notes and a 
‘Postscript 1986’, Philosophical Issues in Aristotle's Biology, ed. A. 
Gotthelf and J. G. Lennox, Cambridge: Cambridge University Press, 
1987, 204-42). 
2. ‘The Place of the Good in Aristotle's Natural Teleology’, in 
Proceedings of the Boston Area Colloquium in Ancient Philosophy, 
vol. 4 (1988), ed. J. J. Cleary and D. C. Shartin, Lanham, MD: 
University Press of America, 1989, 113-39. 
3. ‘Understanding Aristotle's Teleology’, in Final Causality in Nature 
and Human Affairs, ed. R. F. Hassing, Washington, D.C.: Catholic 
University of America Press, 1997, 71-82—significantly expanded. 
4. ‘Teleology and Embryogenesis in Aristotle's Generation of 
Animals ||.6’—not previously published; scheduled, with permission 
of Oxford University Press, to appear also in the Festschrift for 
Heinrich von Staden, ed. A. Ferraces Rodriguez, K.-D. Fischer, and 
B. Holmes, forthcoming. 
5.‘ “What's Teleology Got to Do with It?”: A Reinterpretation of 
Aristotle's Generation of Animals Book V’ (co-authored with Mariska 
Leunissen), Phronesis 55 (2010), 325-56. 
6. ‘Teleology and Spontaneous Generation in Aristotle: A 
Discussion’, in Nature, Knowledge and Virtue, ed. T. Penner and R. 


Page 1 of 3 Acknowledgments 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy).date: 28 July 2013 


Kraut, Apeiron: Special Issue 22.4 (1989), Kelowna, B.C.: Academic 
Publishing and Printing, 181-93. 

7. ‘First Principles in Aristotle's Parts of Animals’, in Philosophical 
Issues in Aristotle's Biology, ed. A. Gotthelf and J. G. Lennox, 
Cambridge: Cambridge University Press, 1987, 167-98. 

8. ‘The Elephant's Nose: Further Reflections on the Axiomatic 
Structure of Biological Explanation in Aristotle’, in Aristotelische 
Biologie: Intentionen, Methoden, Ergebnisse, ed. W. Kullmann and 
S. Follinger, Stuttgart: F. Steiner-Verlag, 1997, 85-96. 

9. ‘Division and Explanation in Aristotle's Parts of Animals’, in 
Beitrage zur antiken Philosophie: Festschrift fur Wolfgang Kullmann, 
ed. H.-C. Gunther and A. Rengakos, Stuttgart: F. Steiner-Verlag, 
1997, 215-30. 

10. ‘Notes towards a Study of Substance and Essence in Aristotle's 
Parts of Animals Il-IV’, in Aristotle on Nature and Living Things: 
Philosophical and Historical Studies presented to David M. Balme 
on his Seventieth Birthday, Pittsburgh: Mathesis Publications, 1985, 
27-54. 

11. ‘A Biological Provenance’, Philosophical Studies 94 (1999), 35- 
56; Dordrecht: Kluwer Academic Publishers (rights currently owned 
by Springer-Verlag). 

(p.xvi) 12. ‘Data-Organization, Classification, and Kinds: The Place 
of the History of Animals in Aristotle's Biological Enterprise’—not 
previously published. 

Appendix: A case for the ordering of the books comprising HA VII- 
IX and a question about the biological study of man that arises 
therefrom (excerpt from P. Beullens and A. Gotthelf, ‘Theodore of 
Gaza's Translation of Aristotle's De Animalibus: Content, Influence, 
and Date’, Greek, Roman, and Byzantine Studies 47 [2007] 474- 
77). 

13. ‘History of Animals |.6 490b7-491a6: Aristotle's megista 
gene’—not previously published; scheduled, with permission of 
Oxford University Press, to appear also in the Festschrift for Pierre 
Pellegrin, ed. C. Cerami, forthcoming 2012. 

14. ‘Historiae |: Plantarum et Animalium’, in Theophrastean Studies: 
On Natural Science, Physics and Metaphysics, Ethics, Religion, 

and Rhetoric, ed. W. W. Fortenbaugh and R. W. Sharples, New 
Brunswick, NJ: Transaction Books, 1988, 100-35. 

15. ‘Darwin on Aristotle’, Journal of the History of Biology 32 (1999). 
3-30—rights returned to author in 2000 by Springer-Verlag. 


Page 2 of 3 Acknowledgments 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy).date: 28 July 2013 


coda: ‘Aristotle as Scientist: A Proper Verdict (with emphasis on his 
biological works)’—not previously published. 





Page 3 of 3 Acknowledgments 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy).date: 28 July 2013 


Teleology, First Principles, and Scientific Method in Aristotle's 
Biology 
Allan Gotthelf 


Print publication date: 2012 

Print ISBN-13: 9780199287956 

Published to Oxford Scholarship Online: Jan-13 

DOI: 10.1093/acprof:0s0/9780199287956.001.0001 


Abbreviations 


DOI: 10.1093/acprof:0so/9780199287956.002.0010 
Abbreviations of works by (or attributed to) Aristotle 


An. De Anima 

APo. Posterior Analytics 

APr. Prior Analytics 

Cael. De Caelo 

Econ. Economica 

EE Eudemian Ethics 

GA Generation of Animals 

GC Generation and Corruption 
HA History of Animals* 

IA De Incessu Animalium 

Juv. On Youth and Old Age 
Long. On Length and Shortness of Life 
MA De Motu Animalium 
Metaph. Metaphysics 
Meteor. Meteorology 

NE Nicomachean Ethics 

PA Parts of Animals 

Phys. Physics 

PN Parva Naturalia 

Pol. Politics 

Protrep. Protrepticus 

Resp. On Respiration 

Sens. On Sense and Sensible Objects 


Page 1 of 2 Abbreviations 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy).date: 28 July 2013 


Somn. On Sleep and Waking 
Abbreviations of modern works 


Bonitz, Ind. Arist. H. Bonitz. [Index Aristotelicus, 2nd edn. (Graz 
1955; repr. of orig. edn., 1870, vol. 5 of the Prussian Academy 
edition of Aristotelis Opera. Berlin) 

Denniston J. D. Denniston, Greek Particles, 2nd edn., ed. K. T. 
Dover (Oxford, 1954) 

LSJ H. J. Liddell and R. Scott, rev. H. S. Jones, A Greek-English 
Lexicon, 9th edn. (Oxford, 1940) 

Smyth H. W. Smyth, Greek Grammar, rev. G. M. Messing 
(Cambridge, Mass., 1956) 


* For book numbering see below, p. 272 n. 33 (p.xviii) 





Page 2 of 2 Abbreviations 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy).date: 28 July 2013 


Teleology, First Principles, and Scientific Method in Aristotle's 


Biology 
Allan Gotthelf 


Print publication date: 2012 

Print ISBN-13: 9780199287956 

Published to Oxford Scholarship Online: Jan-13 

DOI: 10.1093/acprof:0s0/9780199287956.001.0001 


Aristotle's Conception of Final Causality 
Allan Gotthelf 


DOI: 10.1093/acprof:0S0/9780199287956.003.0001 
Abstract and Keywords 


Starting from the premise that Aristotelian explanation proceeds via the 
concepts of natures and potentials (and not, say, laws), this chapter argues 
that for Aristotle the generation of a living organism is not the actualization 
of the natures and potentials of the materials from which organisms develop, 
but rather the actualization of a primitive, irreducible potential to produce 
out of the appropriate materials an organism of a certain form. Each of the 
major texts in which Aristotle defends his natural teleology is shown to argue 
for or presuppose that material causes are insufficient to produce such an 
end. Aristotle's teleology is thus is an empirical thesis and not an a priori one 
brought to nature. A Postscript articulates various aspects of this view more 
precisely, showing that a part is for the sake of something only if it has come 
to be for the sake of something. 


Keywords: Aristotle, final causality, teleology, irreducibility, being and coming-to-be, the 
good, contemporary biological teleology, Generation of Animals 


Aristotle's teleology is a central component of his philosophy, and 
interpretations of it often heavily influence evaluations of the significance of 
his thought, both in science and in philosophy. Much has been written about 
this aspect of his philosophy, but surprisingly little sustained attention has 
been directed to what is clearly the fundamental question: what, precisely, 


Page 1 of 55 Aristotle's Conception of Final Causality 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


does Aristotle mean when he asserts that something is, or comes to be, for 
the sake of something?1 


If we are to answer this question with both historical accuracy and 
philosophical precision, how must we proceed? 


The place to begin, of course, is with the text—ideally, with Aristotle's own 
statement of an answer. One would expect to find, somewhere in the vast 
Aristotelian corpus, a thorough analysis and explicit definition of this central 
notion. Surprisingly, it is not there to be found. Readers of the corpus will 
search in vain for a detailed analysis of what it is to be (or come to be) for 
the sake of something. 


The longest continuous passages on final causality, Physics II.8 and (sections 
of) Parts of Animals |.1, while containing much that eventually proves helpful, 
do not address themselves directly to this issue. In each case, the purpose 

is to argue for the applicability to nature of a conception of final causality 
whose precise meaning and statement is largely taken for granted. 


(p.4) In looking for such an analysis outside these chapters, one thinks first of 
the passages in which the final cause—‘that for the sake of which’—is being 
introduced as one of the four (types of) causes.2 


The main text is Physics II.3 194b32-195a3.3 A careful reading of these lines, 
however, shows that here too Aristotle is not introducing or defining the 
concept of being for the sake of in terms of more familiar concepts. Rather, 
assuming a familiarity with the notion from its ordinary use, he is arguing for 
its status as a (type of) cause. More precisely, in fact, Aristotle is arguing for 
the inclusion of the end (to telos) in the list of causes. In a literal translation, 
the relevant portion reads: 

In yet another way we call #something# a cause as #being# 

the end; this is that for the sake of which—e.g., of walking, 

health. For, why does one walk? We Say, ‘in order to be 

healthy,’ and speaking so we think we have given the cause.4 


(p.5) Failing to find an explicit account of the nature of final causality in the 
passages listing the four types of causes, one thinks next of looking through 
the corpus for passages which contain an explicit statement of conditions 
necessary and/or sufficient for something's being or (coming to be) for the 
sake of something. As it turns out, there are ten to fifteen passages which 
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appear to offer this, but, once again, it can be shown that none of them gives 
what can be considered a definition—an account of what it is to be (or come 
to be) for the sake of something.5 


Since the text does not provide us with an explicit answer to our main 
question, some indirect method of determining the answer is required. There 
are at least three such methods that might profitably be used. 
(1) One might examine the passages just referred to in which, at 
least apparently, Aristotle gives conditions for something's being 
(or coming to be) for the sake of something, in the attempt to 
determine what particular conception(s) of final causality, if any, 
they presuppose. 
(2) One might examine the various passages in which Aristotle is 
presenting arguments for his thesis that final causality is operative 
in nature, in the attempt to determine what particular conception of 
final causality is the subject of this thesis. 
(3) One might examine relevant texts throughout the corpus in the 
attempt to determine Aristotle's position on what is now known as 
the problem of (biological) reduction. 


Of course, the manner in which one would proceed to do this last, and the 
point of such a procedure—i.e., the relevance to Aristotle's conception of 
final causality of his position on reduction, if he can even be said to have 
one—are by no means obvious, and eliciting them would require some 
sustained discussion. Since this (p.6) method turns out to be the most 
fruitful—the others being more valuable for providing possible support to an 
interpretation already arrived at than for discovering and formulating a new 
one—let us turn directly to this discussion. 


One might come to see the value of this method by means of the following 
considerations. First, in almost every passage in which Aristotle introduces, 
discusses, or argues for the existence of final causality, his attention is 
focused on the generation and development of a living organism.7 In line 
with this, then, we ought to direct our attention to organic development and 
ask our main question of this type of case: what, precisely, does Aristotle 
mean when he asserts that the coming to be (or any stage in the coming to 
be) of a living organism is for the sake of the mature, functioning organism 
which results?8 
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Secondly, in considering this question we should remember that such 

an assertion is intended by Aristotle to convey an explanation of the 
occurrence and character of the stages in the development (and thus of 
the development itself), since that which the development is for the sake 
of is one of its ‘causes’. Thus, a condition on any successful account of 
Aristotelian final causality is that it illuminate why Aristotle thinks reference 
to the end of a development might serve to explain the existence and 
character of that development. 


This condition takes on a special importance when we remember, further, 
that in Aristotle's own study of organic development, Generation of Animals, 
he offers a detailed exposition of the ‘mechanisms’ involved in development, 
identifying sequences of changes in quality and place of the embryonic 
materials. In fact, it is often thought that Generation of Animals provides 
conclusive evidence that Aristotle himself believes that it is at least in 
principle possible to account for the development of a living organism fully 
in terms of features of the organism's constituent materials, features which 
make no reference to the development's outcome.9 


(p.7) If this is the case, we may properly wonder what the explanatory 
significance is of statements that refer the development's existence and 
character to its end, and thus in what precise sense the development is 

for the sake of the mature, functioning organism which issues from it. 
Alternatively, if Aristotle rejects, explicitly or implicitly, such a reduction, this 
too might well shed important light on what it is for a development—or for 
anything—to be for the sake of something. 


Such, in brief, is the rationale for pursuing our main question through an 
examination of Aristotle's position on the problem of biological reduction.19 


IV 


Let us now give a more precise statement of the reducibility question, first in 
general, and then as it applies to Aristotle's own philosophical and scientific 
context. That will make us better able to discuss Aristotle's position on the 
question, and the implications of this position for our understanding of his 
conception of final causality. 


The problem of biological reducibility is, for our purposes, the problem 

of determining the relationship between the laws of action of organic 
phenomena and the laws governing the living organism's material 
constituents. Specifically, can one account for a particular living process in 
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terms of laws governing the material involved in the process, laws which 
make no mention of the end or goal of the process? In the case of organic 
development, can one give an account of the process of development solely 
in terms of laws of chemical interaction, laws which make no mention of the 
end to be realized, so that in principle one could give a chronological list 

of sets of chemical transformations of initial and added material such that 
the end result is a correct chemical description of the structure of a mature 
(p.8) living organism, without any of the laws of transformation making any 
reference to the end result? Such is the question stated generally.11 


If one asks this question of Aristotle, one is immediately struck by the fact 
that Aristotle makes no use, and certainly no explanatory use, of the concept 
of Jaw involved in the formulation of the problem. If we are to understand 
Aristotle's position on reducibility—and his teleology—we must understand 
his approach to explanation, his alternative to the concept of law, and 

also the equivalent in his system of what are for contemporary science 

the laws of physics and chemistry, the laws of the behavior of the material 
constituents of living organisms. 


Now, Aristotle's central explanatory concepts are ‘nature’ (phusis) and 
‘potential’ (dunamis). Compressing as much as possible, and simplifying 
somewhat, we may Say that Aristotle's manner of explanation of natural 
changes and processes goes as follows.12 Nature consists of individual 
entities, each of a specific kind, possessing various attributes, moving and 
changing in various ways. Some are living, some not; all are composed of 
the four simple bodies, the ‘elements’, which are themselves analyzable into 
combinations of elementary qualities and some sort of underlying matter. All 
these things which exist by nature—simple bodies, inanimate compounds, 
plants animals and their parts—move and/or change in ways characteristic 
of themselves if not impeded, which is to say, each has a nature. If an entity 
or material body is acting in such a characteristic way, it is a sufficient 
explanation of its action to identify that it is acting in accordance with its 
nature.13 


(p.9) Not all motion and change, however, can be explained solely in terms 
of the nature of the moving or changing entity. Most motion and change, 

in fact, is due to interaction. Things act on other things, and things respond 
to the action on them of other things, in characteristic ways. In addition 

to having ‘within themselves a source of motion-or-change and rest’,14 
each natural thing has within itself ‘a source of being moved-or-changed 
by another’!5 to which, in each case, corresponds a ‘source’ in that other 
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of so changing the first. Thus, for Aristotle, in addition to having a nature, 
each natural thing has potentials—potentials to change certain other things 
in certain ways (which we may call ‘active potentials’) and potentials to be 
changed by certain other things in certain ways (which we may call ‘passive 
potentials’).16 


(p.10) These two concepts, ‘nature’ and ‘potential’, are the basic explanatory 
concepts for motion and change in Aristotle's scientific theories, and 
statements identifying the natures and potentials of things are the closest 
Aristotelian equivalents of ‘laws’ in modern science. Every process in nature, 
every motion or change, according to Aristotle, is action in accordance with 
a nature, or the actualization of a coordinate pair of active and passive 
potentials, or the sum of some combination of these. A natural motion or 
change is explained when it is shown to be the result of: action in accordance 
with one or more natures and/or actualizations of one or more irreducible 
potential-pairs. Explanation, to this extent, is for Aristotle subsumption 

(not under general laws but) under the natures and potentials of the acting 
and changing entities—and thus in large part consists simply of correctly 
identifying, in causally fundamental terms, what is actually happening. 


V 


As for the Aristotelian equivalent of modern physical and chemical laws, let 
us briefly consider the form that his account of the action of the material 
constituents of living organisms takes. 


According to Aristotle, the material constituents of bodies, the ‘so-called 
elements’ (earth, water, air, fire), each has a nature and potentials. The 
nature of a simple body—its characteristic way of acting, if unimpeded— 
is locomotive, and its potentials—its characteristic ways of interacting with 
other such bodies—are primarily qualitative: each has a pair of primary 
qualities, and it is these that determine their interactions, including their 
mutual transformations.17 


(p.11) To arrive at the Aristotelian form of the problem of reduction, 

then, one need only state the reducibility question in terms of element- 
potentials instead of laws of chemical interaction. With this substitution 
the question takes the following form: can one account for a particular 
living process completely in terms of the element-potentials involved in 
the process, making no mention of the overall end or goal of the process? 
In the case of development, can one give an account of the process of 
organic development solely in terms of element-potentials which make no 
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reference to the overall outcome of the process, viz., the form of the mature, 
functioning organism? Or must at least one of the potentials involved 

in the account be irreducibly a potential for the development's end, for 

an organism of that form? If the latter is the case, one can think of the 
development as primarily the actualization of that irreducible potential, and 
any element-potentials additionally involved would be viewed as subsidiary 
to that one. Then, focusing on development, and with our discussion of the 
Aristotelian approach to explanation of natural motion and change in mind, 
we may put the reduction question as follows: Is the develooment of a living 
organism the result of a sum of actualizations of element-potentials, or is it 
primarily the actualization of a single potential for an organism of that form, 
a potential the actualization of which involves the actualization of element- 
potentials, but is not reducible to them? 


VI 


The answer to this question is the key to understanding the precise nature of 
Aristotle's conception of final causality. 


It is the thesis of this essay: 
(1) that Aristotle posed precisely this question, and that it was on 
this question more than on any other that he saw himself differing 
directly from his ‘mechanistic’ predecessors; 
(2) that the evidence of the text—in the metaphysical and the 
physical, as well as in the biological, works—is that Aristotle's 
response to this question was an unwavering advocacy of the 
second alternative: that his view was that the development of 
a living organism is not the result of a sum of actualizations of 
element-potentials the identification of which includes no mention 
of the form of the mature organism, but /s in fact the actualization 
primarily of a single potential for an organism of that form, an 
actualization which incorporates many element-potentials, but is 
not reducible to them; 
(p.12) (3) that this question and the question of whether a living 
organism develops for the sake of being a mature, functioning 
organism are one and the same question; and thus 
(4) that the irreducibility to element-potentials of organic 
development is the core of the meaning of the assertion that the 
development is for the sake of the mature organism, and thus the 
core of Aristotle's conception of final causality. 


Page 7 of 55 Aristotle's Conception of Final Causality 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


In regard to this last, it is thus the thesis of this essay that Aristotle's concept 
of coming to be for the sake of may be defined as follows: 
A stage in development, A, comes to be for the sake of 
the mature, functioning organism which results from the 
development, B, if and only if: (1) A is a necessary (or ‘best 
possible’) stage in a continuous change resulting in B, and (2) 
this change is (in part) the actualization of a potential for B 
which is not reducible to a sum of actualizations of element- 
potentials whose identification does not mention the form of 
B.18 


(p.13) It is a corollary of this four-part main thesis that Aristotle's teleology 
—his doctrine that the development, structure, and functioning of a living 
organism is for the sake of something—is fundamentally empirical in 
character, and not an a priori doctrine brought to his investigation of nature. 


The balance of this essay will consist of arguments in behalf of this thesis 
and its corollary.19 


(p.14) VII 


A full case for this four-part thesis would contain at least three components: 
(1) an examination of Aristotle's own account, in Generation of Animals, 

of the nature and ‘mechanisms’ of the generative process—in order to put 
flesh on the so far very skeletal notion of an ‘irreducible potential for form’ 
and to provide support for the claim that, for Aristotle, organic development 
can be explained only by reference to such a potential and not solely in 
terms of element-potentials; (2) an examination, as suggested earlier, of 
the arguments Aristotle gives for his doctrine that final causality is operative 
in nature—in the attempt to elicit whatever information we can about the 
precise conception of final causality which is in fact the subject of this 
doctrine, against which information the present interpretation can be tested; 
and (3) an examination of the various apparent statements of conditions 
necessary and/or sufficient for something's being or coming to be for the 
sake of something, as also suggested earlier—for the same purpose. 


In this essay we will have to limit ourselves to the first two tasks, in order 
to give them (minimally) sufficient attention. | will begin with a sketch 

of the theory of generation in GA, and a discussion of its implications 

for the reducibility question and the interpretation of Aristotelian final 
causality in terms of irreducibility. This will be followed by an examination 
of arguments to be found in each of the three chapters which are our 
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main sources for Aristotle's arguments for natural teleology. After some 
brief remarks contrasting the interpretation offered here with the main 
alternative traditions of interpretation, | will conclude with an argument 
for the corollary of our main thesis, the claim that Aristotle's teleological 
doctrine is fundamentally empirical in character. 


VIII 


The purpose Aristotle sets for himself in Generation of Animals is to explain 
how reproduction—the generation and development of an offspring one 

in form with its parents—is effected. Across the first book he develops his 
thesis in a general way, in reaction to common opinion and to the views of 
his scientific predecessors. 


His thesis, as it applies to the higher animals, is that the semen of the male 
acts on a material produced by the female, causing it to ‘take shape’ in the 
appropriate way. 


Aristotle rejects the preformationist-pangenesis theories of some of his 
predecessors, to the effect that semen comes from the whole body, parts 
of the semen (p.15) deriving from, resembling in miniature, and being 
directly responsible for parts of the body, generation being the enlargement 
and articulation of this composite mini-organism. The semen, Aristotle 
argues, does not contribute any material to the offspring. Rather, it carries, 
embodied in a ‘motion’ or set of motions, an active ‘potential’ to act on 
material supplied by the female, in just such a way as is required to effect 
reproduction to type.20 


As the artist's tools, while in use, convey in their motions the specific 
potential to shape the material to the form he intends, so, Aristotle explains, 
the semen is the tool of (the father's) nature, conveying, in something like a 
motion, the potential to shape organic material to form, i.e. to a mature adult 
one in form with its parent.21 


In Book II Aristotle offers a more systematic and detailed exposition and 
defense of his thesis. In the main theoretical passage of GA (Il.1 734b19- 
735a4) he lays down the fundamental principle of explanation that must be 
used, then uses it to track down the identity of the ‘potential’ and ‘motion’ 
carried by the semen. 


According to ‘our first principle’,22 both the external agent of generation 
(the father) and its internal transmitter (the semen) must be adequate to 


Page 9 of 55 Aristotle's Conception of Final Causality 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


the product. The former must be (or possess) in actuality that very (aspect 
of the) effect of which it is to be the cause, and the latter must possess the 
appropriate ‘motion’. What it is for the ‘motion’ to be appropriate is not 
stated explicitly, but it seems clear that the purpose of the second part of the 
passage is to give some Clarification of this: 

(p.16) Just as we would not say that fire alone produces an axe 

or any other instrument, neither #should we say this of# a foot 

or a hand. Nor, likewise, of flesh, for even this has a certain 

function. Accordingly, hard, soft, tough, brittle, and all other 

such qualities belonging to the parts having soul—heat and 

cold may very well produce these; but never the organization 

(logos) by which one thing is flesh and another bone: only 

the ‘motion’ from the generating parent who is in complete 

actuality what that out of which #the offspring# comes to 

be is potentially #can produce this#—just as it is with the 

things which come to be according to an art: heat and cold 

make the iron hard and soft, but the sword #is made by# the 

‘motion’ of the instruments, #this ‘motion’# having a definition 

corresponding to the art, #which is# the source and form of 

the product.23 


The semen's ‘motion’ is analogous to the motions of the artist's tools. As the 
motions of the tools have a definition corresponding to the art, i.e. to the 
form in the mind of the artist, so the semen's ‘motion’ must have a definition 
corresponding to the nature, i.e. to the form, of the parent.24 That is to 

say, the semen's ‘motion’ must be identified by reference to the form it is 
transmitting. 


To grasp the significance of this, let us recall that for Aristotle any specific 
‘motion’ (and ‘motion’ as such) is to be defined in terms of its outcome: 

it ‘gets its name rather from that-to-which than from that-from-which’ it 
proceeds.25 If the respective outcomes of two ‘motions’ are different in kind, 
then the two ‘motions’ themselves are different in kind. By stressing that 
the outcome of the semen's ‘motion’ is different in kind from the outcome 
of fire's heating—viz., an organization (Jogos) and not just a quality or a set 
of qualities—Aristotle is asserting that the semen's ‘motion’ itself is different 
in kind from the quality-generating ‘motions’ of fire. The semen's ‘motion’ is 
to be defined by its outcome: it is the fulfillment of the potential to generate 
an animal of a certain form or logos, qua potential; the form or /ogos is an 
inescapable part of its very definition. 
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If this is so, then the ‘potential’ which is manifested in the semen's motion 
also is to be identified by reference to the form being transmitted: it is, 
essentially, a potential for form, a potential distinct from and not reducible to 
any sum of qualitative and locomotive potentials. For, if it were reducible, so 
would the ‘motion’ be, and then heat and cold could, in the proper sequence 
of actions, produce ‘the Jogos by which one thing is flesh and another 

bone’ .26 


(p.17) IX 


There is further evidence in GA, and in related passages elsewhere, that 
Aristotle viewed the ‘potential’ the semen carries as an irreducible potential 
for form, in the manner specified in the formulation of the main thesis of this 
essay. 


In GA II.2-3 Aristotle takes up the question of the physical nature of the 
bearer of the ‘potential’ for form. In II.2 he offers a chemical analysis, as it 
were, of semen, an identification of its qualitative properties. Semen is ‘a 
combination of pneuma and water, and the pneuma is hot air.’27 In II.3 he 
asserts that it is the heat in the pneuma that is responsible for generation, 
and compares that heat with the more familiar heats of fire and the sun. 

Now, the ‘potential’ of all soul seems to be associated with 

a body different from and more divine than the so-called 

elements, and as the souls differ from each other in value and 

lack of value, so too this sort of nature differs. For within the 

semen of everything there is present that very thing which 

makes the semen fertile, the so-called ‘hot’. This is not fire 

or that sort of potential, but the pneuma enclosed within the 

semen, that is, within the foamy part, and more precisely the 

nature in the pneuma, being analogous to the element of the 

stars. This is why fire generates no animal, and none is seen to 

be constituted in things subjected to fire, whether wet things 

or dry. But the heat of the sun and the heat of animals #do 

generate#—not only the heat conveyed through the semen, 

but also if there is some other residue of their nature, even this 

contains a life-source. Such things make plain that this heat in 

animals neither is fire nor has its origin from fire.28 


This passage deserves much more attention and space than it can be given 
here. Its highlights are (1) its stress on the difference in character between 
the ‘potential’ for soul, and the heat which bears it, on the one hand, and the 
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potentials of the elements and the elemental heat of fire, on the other; and 
(2) its stress on the similarity of generative heat to the heat from the sun, an 
analogy or comparison which has puzzled scholars.29 


The doctrine of this passage nicely focuses the irreducibility question. It 
makes clear that if there is to be an irreducible ‘potential’ for form, it will be 
the ‘potential’ borne by the heat in the pneuma. We know this heat must be 
such as to act on the female's material in just such a way as to produce an 
organism of the relevant form. If this ‘potential’ is to be reducible, there will 
have to be a way of specifying the series of heatings, coolings, and movings 
around of material in the developing (p.18) embryo which this heat effects, 
without referring to the form. On the face of it, the absence of any sort of 
quantitative chemistry, and the simplicity of the descriptions of qualitative 
‘potentials’ and interactions that Aristotle countenances, make it difficult to 
believe that he thinks such a specification possible, and there is no evidence 
in his works that he does.30 


On the contrary, there is at least one passage that suggests the reverse. In 
An. |l.4, Aristotle considers whether fire could be the cause of nourishment: 
Some think that it is the nature of fire which is the cause quite 
simply of nourishment and growth; for it appears that it alone 
of bodies is nourished and grows. For this reason one might 
suppose that in both plants and animals it is this which does 
the work. It is in a way a contributory cause, but not the cause 
simply; rather it is the soul which is this. For the growth of fire 
is unlimited while there is something to be burnt, but in all 
things which are naturally constituted there is a limit and a 
logos both for size and for growth; and these belong to soul, 
but not to fire, and to Jogos rather than to matter.31 


(p.19) There is no mention of pneuma here, but readers of the two passages 
from GA just quoted and discussed will find it hard to resist supplying it, 
especially in view of Aristotle's identification of the nutritive and reproductive 
faculties. 


That this distinction between element-potentials and potentials for form 
(soul, logos, etc.) is at the root of the distinction between explanation 

in terms of material-efficient causes and explanation in terms of final- 
formal causes will be argued in the next three sections, as we examine the 
arguments Aristotle offers for the necessity of employing the final cause in 
the study of organic nature.32 
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X 


The need for employing the concept of final causality—of being for the sake 
of something—in the understanding of nature is asserted and defended in 
three main places in the Aristotelian corpus: Metaph. A.7 (with 3), Phys. II.8, 
and PA |.1. In each case, the conception whose employment is defended is 
the one attributed to Aristotle by our ‘irreducible potential’ interpretation. 


Metaphysics A 


(p.20) At A.3 983a33-b6, Aristotle explains in advance the purpose of 

his historical survey of the types of causes that his predecessors have 
employed: ‘we shall either find another kind of cause or be more convinced 
of the correctness of those which we now maintain.’ What is important to 
see is that the discussions that follow constitute arguments for the need 

to employ the four types of causes. If attempts by the best thinkers to 
account for certain natural phenomena without a given kind of cause are 
unsuccessful, while attempts making use of it are successful, that is good 
reason to maintain that this type of causality is operative in nature. 


The case for the final cause is made in two parts. First, in chapter 3, we are 
introduced to the phenomena which, according to Aristotle, material factors 
alone—i.e., the natures and potentials of the elements—cannot account for, 
and which (therefore) gave rise to an awareness of the efficient cause. Then, 
in chapter 7, we are shown that the account in terms of the efficient cause 
was really a misguided attempt to formulate and employ the final cause. 


The insufficiency of explanation wholly in terms of material causes became 

clear fairly soon, Aristotle states: 
For it is not likely either that fire or earth or any such element 
should be the reason why things manifest goodness and 
beauty both in their being and in their coming to be, or that 
those thinkers should have supposed it was; nor again could 
it be right to entrust so great a matter to spontaneity and 
chance. When one man said, then, that mind was present 
—as in animals so throughout all of nature—as the cause of 
order and of all arrangement, he seemed like a sober man in 
contrast with the random talk of his predecessors.33 
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These later thinkers, however, did not clearly distinguish the final from the 
efficient cause and thus never clearly saw the need for the former to account 
for ‘goodness and beauty,...order and all arrangement.’ 

For those who speak of mind or friendship class these causes 

as goods; they do not speak, however, as if anything that 

exists either existed or came into being for the sake of these, 

but as if movements started from these....Therefore it turns 

out that in a sense they both say and do not say the good is a 

cause; for they do not call it a cause qua good [i.e., qua that 

for the sake of which] but only incidentally.34 


The structure of this two-part argument is clear. The phenomenon to be 
explained is the order, the arrangement, the beauty and the goodness to 
be found in nature.35 This cannot be explained solely in terms of element- 
potentials—neither individu (p.21) ally (‘fire or earth or any such element’) 
nor in combination (‘spontaneity and chance’); it is unreasonable (un-‘sober’) 
to think it could, Aristotle asserts.36 The only reasonable account, when 
clearly articulated, is one which acknowledges that the process by which 
instances of order and beauty come to be, is essentially or inherently a 
process to order and beauty. But, given Aristotle's definition of ‘motion’ as 
the actualization of a potential (‘as such’), a process, which is essentially 
to some end, is precisely a process which is the actualization of a potential 
essentially—and thus irreducibly for that end. This, then, is what it is for 
something to come to be for the sake of something, according to the 
argument of Metaph. A. 


Xl 
Physics Il.8 


This notorious chapter is the only one in the entire corpus devoted 
completely and in detail to a defense of natural teleology. It opens with a 
clear statement of its purpose, sketches the alternative position, then offers 
a series of arguments and remarks in opposition to this alternative and in 
support of its own thesis. 


The alternative to teleology sketched in the opening section of the chapter is 
precisely the view that the development of a living organism is the necessary 
outcome of a sum of actualizations of element-potentials. 

For everyone brings things back to this cause [sc. necessity: 

cf. 198b11] saying that because the hot is by nature such 
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as to be thus, and similarly the cold and everything of that 
sort, therefore these things [sc. natural things: cf. 198b12] of 
necessity come to be and are.... 


The problem thus arises: why should we suppose that nature 
acts for the sake of something and because it is better? Why 
should not everything be like the rain? Zeus does not send 

the rain in order to make the corn grow: it comes to be of 
necessity. The stuff which has been drawn up is bound to 

cool, and having cooled, to turn to water and come down. 

It is merely concurrent that this having happened, the corn 
grows....What, then, is to stop parts in nature too from being 
like this—the front teeth of necessity growing sharp and 
Suitable for biting, and the back teeth broad and serviceable 
for chewing the food, not coming to be for the sake of this, but 
by coincidence? And similarly with the other parts in which the 
‘for the sake of something’ seems to be present.37 


(p.22) Thus, when Aristotle announces in the lines immediately following 
these that this view, though plausible, cannot be true, it is the possibility of 
an account of development solely in terms of element-potentials that he is 
rejecting.38 


While Aristotle here characterizes his own proposal only as the view that 
development is ‘for the sake of something and because it is better’, its 
nature seems clear. For one may ask how Aristotle could conceive an 
alternative account of development—given his general view of explanation 
sketched above—other than as one which holds the development to involve 
the actualization of an irreducible potential for form. If every process /s the 
actualization of one or more potentials,39 and organic development is not 
the actualization only of a sum of element-potentials, then it must be the 
actualization of a potential irreducibly for a mature organism of the relevant 
form. These two accounts are the only kinds of explanation available to 
Aristotle.40 


Thus, the very way Aristotle poses the alternative he is rejecting in the name 
of final causality suggests his view of its nature and lends support to the 
‘irreducible potential’ interpretation. 


(p.23) So does the first argument Aristotle offers in support of his teleological 
account of organic development.4! The argument may be summarized as 
follows: 
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Organic development is either for the sake of something 
or by chance; it is not by chance (since chance outcomes 
are irregular, organic outcomes regular); therefore organic 
development is for the sake of something. 


More explicitly than in the opening statement of the problem, the available 
modes of explanation are said to be just two: explanation by element- 
potentials (‘chance’42) and explanation by final cause (‘that for the sake 
of which’). The case against the former is given in the parenthetical 
subargument: while the processes leading to a given chance outcome 
neither always nor for the most part issue in outcomes of the same type, 
the processes leading to the existence of a mature organism of some type 
always or for the most part do issue in an organism of that type. Thus 

the development of a living organism cannot be the result of a series of 
actualizations of element-potentials. Rather, it is a process for the sake of 
its outcome, which must mean, if our account of Aristotelian explanation 
is correct, that it involves the actualization of a potential irreducibly for an 
organism of that type. 


This argument of Aristotle's has often been criticized. It is charged that 

he equivocates, switching senses of ‘chance’ from, roughly, ‘mechanical 
sequence’ to ‘unusual sequence’. His argument is alleged actually to 
proceed: either for the sake of something or by chance (by ‘mechanical’ 
sequence); because usual not by chance (by unusual sequence); therefore, 
for the sake of something.43 


| submit, however, that this is not an equivocation, because Aristotle's 
description of chance outcomes as ‘unusual’ is not ultimately a matter of 
language: what appears to be an appeal to ordinary language is in fact a 
factual claim. 


W. D. Ross writes of this premise that, according to Aristotle, 
it is of the nature of chance events to be the exception, while 
everything or almost everything in nature has the appearance 
of adaptation to purpose. That end-like results should be 
constantly produced in the absence of final causation would be 
too extraordinary a coincidence to be credible.44 


(p.24) Ross's last sentence might well have been intended as a summary 
of the argument for final causality in Metaph. A.3 and 7, and evena 
restatement of 984b11-15, where, as we recall, Aristotle writes that 
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it is not likely that fire or earth or any such element should 

be the reason why things manifest goodness and beauty, 
both in their being and in their coming to be, or that those 
thinkers [sc. the early Presocratics] should have supposed it 
was; nor again could it be right to entrust so great a matter to 
spontaneity or chance. 


The argument in Phys. II.8 is neither an equivocation nor an appeal to 
ordinary language. It is a restatement of the argument in Metaph. A.3, and 
has the same force. Given the simplicity of Aristotle's chemistry, he can only 
believe that the outcome of organic development is too complex, too orderly, 
possessing too much of limit, ogos, and form, to be the result merely of the 
unlimited, relatively indefinite natural action and interaction of the elements. 
The development must be for the sake of its outcome—i.e., essentially and 
irreducibly a development to order—i.e., to form. The development, in short, 
must be the actualization of an irreducible potential for form. 


Xll 


Parts of Animals |.1 


This chapter is a lengthy and structurally complex one, which develops 
several themes pertaining to method in biological science.45 One of its 
dominant themes is the importance of final causality for the study of the 
parts of animals. Though the subject of study is the structure and functioning 
of the parts of a mature, functioning animal, the argument for the necessity 
of employing final causality derives from the character of the coming to be 
of these parts. An examination of Aristotle's argument here should therefore 
be of value in determining his view of what it is to come to be for the sake of 
something. 


The relevant conclusion is stated near the end of the chapter: 
There are then these two causes, the for-the-sake-of-which 
and the of-necessity.... That there are two modes of causation, 
then, and that we must at least attempt to state both, is now 
clear, as it is that all those who do not do this say virtually 
nothing ‘about nature,’ for the nature of a thing is more an 
origin than its matter....The reason why our predecessors did 
not arrive at this method of procedure is that the what-it-is-to- 
be and the defining of the being did not exist.46 
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(p.25) The position of those who spoke only of matter and necessity was 
described in some detail in an earlier passage.47 These were the thinkers 
who searched ‘for the material origin and that sort of cause’, explaining 
everything from the origin of the universe to the formation of nostrils 

by reference to ‘the underlying matter's having some definite nature by 
necessity, e.g., that of fire, hot, that of earth, cold, the one light, the other 
heavy.’ Clearly, they attempted to explain everything in terms of element- 
potentials. 


But, just as Empedocles did not realize that complex structures do not come 
about at random, but as the result of the actualization of a specific potential 
for a form that includes that structure,48 so he and the others did not realize 
in general that: 

if man and the animals and their parts exist by nature, then we 

must have to say of each part—of flesh, bone, blood, and all 

uniform parts, and similarly of the non-uniform ones such as 

face, hand, foot—in virtue of what each of them is such as it is, 

and according to what sort of potential. For the ‘out of which’ 

is not enough...we have to speak also of...what sort of thing it 

is in respect of its form; for the nature in respect of form is of 

more fundamental importance than the material nature.49 


Thus explanation solely in terms of element-potentials will not account for 
aspects of the form; this requires a second ‘mode of causation’—an appeal 
to that for the sake of which these parts have come to be—which requires an 
awareness of the phenomenon of form and of the proper ‘sort of potential.’50 


The doctrine of PA |.1 in regard to final causality, then, is essentially the 
same as that of each of the other texts we have investigated—GA II, Metaph. 
A, and Phys. ||. Processes for the sake of something are distinguished from 
those that are not by the presence in the one case, and the absence in the 
other, of a potential for form. Since reference to this potential is necessary, 
and mention only of element-potentials insufficient, this potential is evidently 
one which is not reducible to element-potentials. Thus, for a living organism 
of a certain form to come to be for the sake of something is precisely for it to 
result from a sum of actualizations of potentials, one of which—and the most 
explanatorily important of which—is an (p.26) irreducible potential for an 
organism of that form, a potential (transmitted via the male parent's semen) 
to act on the material supplied by the female parent in just such a manner as 
to produce an organism one in form with the parents.51 
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Xlll 


Such is the case for the main thesis of this essay. The interpretation of 
Aristotle's conception of final causality presented here may be designated 
the ‘irreducible potential’ interpretation. 


Most interpretations that have been offered, heretofore, fall into two 

main traditions. The first, which may be called the ‘immaterial agency’ 
interpretation, maintains that Aristotle understands natural teleology 
fundamentally on an analogy to human purposive action, in a way that 
implies that the developing embryo is (or embodies) some sort of conscious 
or quasi-conscious agent, directing the flow of materials, guiding its 
development to maturity.52 


(p.27) Such a view has little, if any, textual plausibility; it rests heavily 

on Aristotle's (in fact, quite infrequent) use of the metaphors of striving 

and desiring, and a somewhat casual reading of the comparisons of a 
nature to an artisan in Physics II.8 and the biological works. While this 

sort of interpretation has the merit of taking Aristotle's teleology seriously 
and as a real alternative to the mechanism of his predecessors, its 
insensitive pressing of the nature/art analogy results in an Aristotelian 
mortal sin. Ultimately, the ‘immaterial agency’ interpretation makes nature a 
subcategory of art—i.e., of consciously directed, intentional action—thereby 
reversing the actual Aristotelian priority of nature to art, and thus rendering 
them both unintelligible. 


The second, and more recent, interpretation may be designated the 
‘explanatory condition’ interpretation. It maintains that the ‘final cause’ 

is in no sense actually a cause, though it plays a role in a certain type of 
explanation; and that its role in the explanation of organic development is to 
identify that for which the stages of development are necessary and (thus) 
that in terms of which they must be identified if they (and the development 
they constitute) are to be rendered ‘intelligible’. The rooting of an acorn, 
for instance, is for the sake of the oak tree which results, according to this 
interpretation, if and only if the rooting is (1) a necessary condition of the 
existence of the oak tree and (2) ‘intelligible’—fully ‘understood’—only if 
identified by reference to the oak tree (e.g., as the rooting of a seed-for-an- 
oak-tree).53 


Such an account works from a textual base that renders it initially plausible, 
but in viewing the specification of the end as necessary only to facilitate 
an (undefined) demand for ‘understanding’ or ‘intelligibility’, and not as 
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demanded by the irreducible character of the potential actually possessed 
by the relevant ‘seed’, this interpretation appears to imply that the existence 
of final causality is compatible with the reducibility of the development to 
element-potentials. As a consequence, this interpretation seems to commit 
an Aristotelian mortal sin of its own: it appears to permit chance events to 
be for the sake of something. For instance, on this interpretation, it seems, 
Empedocles’ human-headed bull54 came to be for the sake of something: 
the coming together of the head and body were necessary for the existence 
of the bull, and these organic parts seem fully ‘intelligible’ only if reference 
to their ability to function in the calf is included in (or entailed by) their 
account.55 


(p.28) Aristotelian teleology, in fact, is neither vitalist and mystical, nor 

‘as if’ and mechanical. The notion of an irreducible potential for form 
supplies the proper content to the awareness that, for Aristotle, organic 
development is actually directive, without implying (as the ‘immaterial 
agency’ interpretation does) that it is directed; and it identifies the 
ontological basis of the awareness that the existence and stages of a 
development can be understood only in terms of its end—by establishing 
that the identity of the development is its being irreducibly a development to 
that end, irreducibly the actualization of a potential for form. 


XIV 


Aristotle's teleology—his thesis that the development, structure, and 
functioning of a living organism are for the sake of something—is a 

central tenet of his thought. It is a corollary of the ‘irreducible potential’ 
interpretation of his conception of final causality that this thesis is factual or 
empirical in character: it is a conclusion drawn from observation of nature 
and not a premise brought to it. 


Philosophers of science today are in increasing agreement that the question 
of reduction is an empirical one; they insist that one cannot legislate the 
precise form of the laws in which our understanding of nature is expressed. 
Aristotle's attitude is similar: he does not attempt to legislate a priori the 
particular form which a successful account of the natures and potentials 

of living organisms must take. His arguments for his teleological doctrine 
make this clear. What he insists is that the facts as we have observed them, 
and the identifications of the natures and potentials of things which these 
observations have led us to, entail the irreducibility thesis which is at the 
core of the concept of final causality asserted to obtain in nature. Though 
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the simplicity and the non-mathematical character of Aristotle's chemistry 
(and physics) eliminates for him any real possibility of a successful reduction 
to element-potentials of the complexities of the organic world, this makes 
his thesis no less empirical—for his view of the inanimate world is equally 
subject to revision. There is nothing in the fundamentals of Aristotle's 
philosophy, and nothing in his philosophical or scientific method, which 
would prohibit the adoption of a reducibility thesis, should the scientific 
evidence be judged to warrant it.56 


(p.29) But Aristotle did not believe that the evidence warranted it. On the 
contrary, we have seen that he thought that a reduction of biology to 
chemistry could not be accomplished, and thus that organic development 
involves the actualization of an irreducible potential for form—which is to 
say, that it is a process for the sake of its end, irreducibility of potential 
for form being the core of Aristotle's conception of being for the sake of 
something.57 


Postscript 1986 
| 


Though | would write this essay somewhat differently if | were writing it 
today, | still agree with virtually* all of its main claims. There are three that 
are crucial. 
(p.30) (i) Ontological irreducibility. The development, structure, 
and functioning of living organisms cannot be wholly explained by 
—because it is not wholly due to—the simple natures and potentials 
of the elements which constitute these organisms. No sum of 
actualizations of what | have called ‘element-potentials’ is sufficient 
by itself for the production of those complex living structures and 
functionings for which Aristotle offers teleological explanation. 


(By ‘simple’ natures and potentials | mean those whose essential 
specification does not make reference to the form or nature of 

the living organism as a whole. | do not mean to deny, and am 
inclined to affirm, that the elements have (irreducible) capacities 
to be worked up into such wholes, and that such capacities may be 
seen as part of their natures as the elements they are, on which 

cf. Metaph. Z.16 and Meteor. IV.12, and Balme 1987c, 284-85 and 
Kosman 1987, 389.) 
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(ii) The dependence of teleological explanation on ontological 
irreducibility. \f some sum of actualizations of element-potentials 
were by itself sufficient for the production of some outcome, that 
outcome would not be subject to teleological explanation for 
Aristotle. 

(iii) The way ontological irreducibility generates and legitimates 
teleological explanation. This is a two-part claim, involving (a) a 
thesis about the nature of explanation generally, and (b) a thesis 
about the form of a teleological explanation: 


(a) Explanation, for Aristotle, works fundamentally by 
identifying the natures and potentials whose actualization 
actually constitutes, or is producing, the phenomenon being 
explained. 

(b) A teleological explanation explains the presence of some 
phenomenon by showing it to be necessary for the presence 
of some complex end which a potential being actualized is 
irreducibly for. 


(To be ‘teleological’, we will agree, an explanation must have some such 
form as ‘A is present/occurs because A is necessary or best for some end B’. 
Typically an ‘end’ is defined as a good outcome. While it will in fact always 
be true that an end is something good, this is not, on claim (iiib) here, part 
of Aristotle's concept or analysis of something's being an end. Rather to be 
an end is to be what a potential being actualized is actually and irreducibly 
for. This is a factual or objective matter and does not depend on imported 
normative notions. [These claims require, and will get, further explanation 
below, where | also show how (iiib) incorporates the ‘best possible’ clause. ] 
As above, the potential is ‘irreducibly’ for some complex end when the 
production of that end is not due wholly to the actualization of element- 
potentials.) 


Claim (i) is agreed to in one form or another by Waterlow (1982), Lennox 
(1982), Robinson (1983), Bradie and Miller (1984), Charlton (1985), Balme 
(1987c) and Cooper (1987), among others. It was disputed by Nussbaum 
(1978) and Sorabji (1980), who thus also rejected claim (ii). | discuss 
Nussbaum's views in Gotthelf 1980 and 1981/82, and examine Sorabji's in 
section II of this Postscript. The challenge for interpretations which jointly 
deny (i) and (ii) is (p.31) to show how teleological explanation could have 
any force as explanation if a reduction to element-potentials were in principle 
available. For, given Aristotle's realism, there will not be some merely 
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pragmatic function that certain language can perform which other language 
for the very same aspect(s) of a phenomenon does not; and it seems to me 
that any authentic explanatory function which the teleological level would be 
thought to have could be performed instead by the corresponding account 
at the material level, if a reduction were available (cf., e.g., the new part 

of n. 38 above). These are, of course, only assertions on my part, and are 
best taken, as | say, as (friendly) challenges to other interpretations. (For the 
positions of Balme and Cooper [fellow contributors to the Teleology section 
of Gotthelf and Lennox 1987] in particular, on claim (ii), see Balme 1987c 
and Cooper 1987.) 


My approach to the issue claim (iii) addresses has been to ask why the fact 
that something, A, is necessary for some end B, should explain the presence 
of A, and how, thus, B would be responsible for A. | start from claim (iiia) 
—that explanation, for Aristotle, is essentially by natures (phuseis) and 
potentials (dunameis). This seems clear to me both from the Physics and 
Metaphysics passages cited inn. 12 above, and from the pervasive use 

of these concepts in key explanatory passages throughout the scientific 
treatises, including, especially, GA and PA |, focused on in this chapter. 

This being so, we have to ask, for any phenomenon to be explained, 

which nature(s) and/or potential(s) are being actualized in the course 

of the phenomenon's generation or functioning. Now, the identity of a 
nature or potential is given in part by its object or end (i.e., by what it is 
irreducibly for), so we have to ask what that object or end is in each case. If, 
in accordance with claim (i), the production of a complex organic outcome 
is not the sum of actualizations of element-potentials, then the nature or 
potential being actualized must be a potential for that outcome (or for 
some larger end that includes that outcome), in other words: a potential 

for form. But that makes the explanation teleological, because it puts 

into the explanans an irreducible reference to an outcome for which the 
explanandum is antecedently necessary. 


The use of teleological explanation in cases of complex organic outcomes 

is thus legitimated by the fact that those outcomes are the result of 
actualizations of potentials that are in fact for (and thus whose descriptions 
make inescapable reference to) complex living forms as such. On this 
picture, the fact that something, A, is necessary for some end, B, will explain 
the presence of that A because (i) a potential for B is being realized, and (ii) 
if a potential for B is being realized, anything necessary for B is also being 
realized. (That is part of what it /s for a potential for B to be being realized.) If 
this account of how teleological explanation is legitimated is to be successful, 
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however, two conditions will have to be satisfied. First, it will have to be true, 
in some objective way, to say that B is somehow responsible for A. Second, 
the fact that the potential for B is being realized will have (p.32) to bea 
basic fact, so far as explanation is concerned. Both conditions, | would like to 
argue, are in fact satisfied, on the picture | have sketched. 


It might be said that the first condition is automatically satisfied if there is an 
explanation since an ajtia just is that which explains, for Aristotle, but | have 
rejected this view in n. 51 above. Though | do not, as | have acknowledged 

in that note, have a good account of what an aitia is for Aristotle generally, it 
seems clear to me that when an (irreducible) potential for some end is being 
realized, that end is responsible for the process leading up to it as that which 
the process is (irreducibly) for. That is to say, the end is a sort of intentional 
object of the process, much as the object of a desire (or perhaps intention) 

is the object of the action aimed at satisfying that desire. The end has a real 
status as aim, and was the end of the process even if the process failed to 
reach that end. Objects that perform such real functions clearly deserve the 
label ‘a/tia’, according to Aristotle; in fact, it could be said to be a condition 
on any successful account of Aristotle's conception of ‘being responsible 

for’ that it make clear why it should be appropriate to view such objects (of 
potentials; of desires or intentions) as actually responsible for their effects. 
(This is not a demand to collapse the final into the efficient cause. It is the 
potential [or its bearer qua bearer of that potential] which is the efficient 
cause, while the final cause is the object of the potential, what, as we say, 

it is ‘for’, and this distinction must be maintained [cf. the new part of n. 52 
above].) Note 51 above, with its bracketed addition, contains, | think, some 
pieces of such a general account of an Aristotelian cause, but | do not yet 
know how to put them together. 


So much for the first condition my account of Aristotelian teleological 
explanation must satisfy if it is truly to count as explanation for Aristotle. 
As for the second condition, if A's being necessary for B explains A's 
presence because an irreducible potential for B (which brings A along, 
as it were) is being realized, | will need to show that the presence of an 
irreducible potential for form is basic so far as explanation is concerned. 
For, otherwise, whatever explains the presence of such a potential will 
be more basic, and will be in fact what grounds teleological explanation. 
(For a view that there is something more basic, see, in particular, John 
Cooper's interpretation, in Cooper 1987.) In arguing for irreducibility (claim 
(i)), | argued that the realization of B cannot be seen as the necessary 
consequence of the actualization of element-potentials alone, but | need 
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also to show that my claim to the presence of an ‘irreducible potential for 
form’ is the most fundamental way to put the ontological consequences of 
irreducibility. That it is, is in part established, | think, by the argument for 
viewing natures and potentials as the fundamental explanatory concepts 

in Aristotle (as summarized two paragraphs above), but in part involves a 
crucial metaphysical claim—an ascription to Aristotle of a sort of ontological 
‘individualism’. The claim is, roughly, that the basic fact about the living 
world is the existence of individual living organisms with the capacity to 
produce other individuals like themselves. According to this view, other 
(p.33) facts at this level of generality which might be thought to ground 
teleological explanation (e.g., the permanence of species, or the pervasive 
seeking of the good), are to be seen as consequences of the existence of 
self-sustaining, reproducing individuals. Some such view is defended by 
David Balme in Balme 1987c and 1987d, and at least suggested by the 
arguments in Lennox 1985a and 1987b. If such a view can be made out, as | 
firmly think it can, then the fundamental analysis of teleological explanation 
will in fact be one in terms of ‘irreducible potentials’. 


Now, Charles Kahn (1985, 197-98 and n. 16) suggests that such a view gives 
only part of the picture, because one will need to ‘build into the analysis of 
actualization the required normative component’, and will need as part of 
one's analysis of teleological explanation an independent notion of the good. 
| have explained in the new portion of n. 18 above why | do not think this 
is right. | would like here to say just a little more on this issue. (My fullest 
discussion is now in chapter 2 below, though it does not entirely substitute 
for what follows.) Supporters of what we might call ‘the normative analysis’ 
of Aristotelian teleology suggest that the basic pattern of a teleological 
explanation is something like: 

A is there because it is good that A be there. 


This is generally said to divide into two alternatives: 
(a) A is there because it is necessary for the presence of some 
good, B; 
(b) A is there because it is good (better, best) for some good, B 
(where A is not necessary for B). 


The good, according to this view, thus enters independently into the 

analysis at two places. | have argued above (n. 18) that the goodness of the 
end is not an independent constituent of the analysis, nor what centrally 
establishes that end as the end. Rather the process really is towards a fully 
developed state, specifiable independently of its goodness, and establishable 
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as an end without reference to its goodness. That all such ends are good 

is a separate fact about the world, itself a consequence of a ‘metaethical’ 
analysis of the good that analyzes it in terms of ends (and not ends in terms 
of it). 


This view can be made more plausible by performing a thought experiment, 
in which one rejects the standard Aristotelian analysis of the good, and 
asks if teleological explanation will still be applicable. Let us imagine that 
the biological world is just as it is now, except that successful life was in 

no way a good thing. Let us Suppose (per impossibile perhaps) that the 
existence of complexity was intrinsically evil, and the destruction of living 
bodies therefore intrinsically good (and not because of the will of some non- 
material being). In such a world, living organisms would seem to develop 
and function for the sake of outcomes that were in no way good, and yet, 
we may ask, if the production of these outcomes could not be explained by 
element-potentials alone, would not Aristotle still wish to offer teleological 
explanations for such developings and functionings? The ‘evil’ lung, (p.34) 
for instance, forms because irreducible potentials for ‘evil’ viviparous land 
animals are being actualized, and such animals require lungs to function. 


If the thought-experiment sits hard, it is because, as good Aristotelian ethical 
theorists, we cannot sustain this imaginary notion of the good. But that is 
because of something about the nature of the good, not something about 
the nature of ends as such. The ‘normative analysis’ of ends, then, which is 
perhaps ‘first to us’, is not ‘first in nature’. ‘First in nature’ is an analysis in 
terms of potentials for complex living outcomes specifiable without reference 
to independent normative notions. 


What, then, about pattern (b) above, where one explains A's presence not 
because it is necessary for B but because it is the best of several things, one 
of which, but no particular one of which, is necessary for B? There are two 
points to make here. First, the operative notion of ‘best for’ in all cases here 
is something like ‘greatest contribution to the life of’, so that we do not have 
what | have been calling an independent notion of the good. (On this point, 
see above n. 18, with references.) Secondly, as others have pointed out (e.g., 
Sorabji 1980, 158-59), this pattern of explanation rests on the proposition, 
roughly, that ‘nature always acts for the best’. | take this principle to state 

a basic fact about the sort of ends that exist in nature (and thus the sort of 
outcomes that the irreducible potentials are irreducible potentials for), viz., 
that in cases where there are options in the organization of living things, the 
ends aimed at are the ‘best-possible organizations’. Both development and 
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functioning are aimed at the realization and maintenance of an organism of 
maximum efficiency and capacity within what is possible to the basic nature 
of the organism in question. (That there is such a ‘basic nature’ against 
which such efficiency can be measured | argue in chapter 7 below; see also 
chapter 8.) In that way, pattern (b) has the same logical form as pattern 

(a). Explanations of the form ‘A is best for outcome B’ are to be understood, 
at a deeper level, as being of the form ‘A is necessary for outcome best- 
organized-B’, where ‘best’ has the fully naturalistic analysis | have indicated. 
That there are nonetheless two patterns of explanation derives, theoretically, 
from the fact that the second pattern requires an additional premise about 
nature, over and above the irreducibility premise needed for the first pattern, 
and practically, from the fact that the scientific work involved in producing 
explanations according to the different patterns is in some ways noticeably 
different. (For further support for my approach here, see chapter 2below.) 


Supporters of the ‘normative analysis’ of the form of Aristotelian teleological 
explanation point to Andrew Woodfield's analysis of teleology (Woodfield 
1976) as one that captures important aspects of Aristotle's own analysis. 
For the reasons just given, | think rather that, so far as the basic form of 
analysis is concerned, Charles Taylor's account (cf. above, n. 10) is closer 
than Woodfield's. (On certain aspects, Larry Wright's [1976] account is even 
closer: cf. section III of this Postscript, below.) 


(p.35) Il 


In Necessity, Cause, and Blame (1980), Richard Sorabji argues that, 
according to Aristotle, a full material-level account of teleological processes 
is in principle available. One of the larger themes of his book is the relation 
between cause and necessity, and in that connection he explores the 

claim that the use of the final cause is compatible with the existence of 
necessitating causes. He thinks it is, and devotes one chapter to showing 
that, for the most part, Aristotle thought that individual outcomes in nature 
have necessitating (material) causes, and a second to showing that a 
proper understanding of how teleological explanations work reveals their 
compatibility with such causes. 


In chapter 9 of Necessity, Cause, and Blame, Sorabji sets out very nicely the 
problem that has engaged scholars: in several theoretical passages Aristotle 
appears to deny that individual natural outcomes have necessitating causes, 
while Aristotle insists time and again in the biology that outcomes are both 
for the sake of something and of necessity. Sorabji rightly objects to the 
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view presented in Balme 1972 [1992] that material necessity is a disguised 
hypothetical necessity, presaging some of the objections developed more 
fully by John Cooper (1987, 260-62), and concludes that we in fact have 
conflicting claims here. We can only, he says, attempt to offer an explanation 
for the conflict, and the one he proposes is that Aristotle has confused 
weaker claims, primarily that necessitating causes do not explain, with the 
stronger claim that they do not exist (150-52, 162, 173-74). 


This explanation does not seem possible, however. For, in one of the 
theoretical passages Sorabji cites in which Aristotle denies that individual 
natural outcomes occur of unhypothetical necessity (PA 639b21-640a8), 
Aristotle appears quite clear on the difference: one reason he gives for 

there being no explanation of natural outcomes in terms of simple necessity 
alone is precisely that such necessity does not exist in nature. This is not an 
unconscious slide but a deliberate move, and it is from non-existence to non- 
explanation, not the other way. 


Himself convinced that individual outcomes in nature have necessitating 
causes according to Aristotle, Sorabji attempts in his chapter 10 to show that 
this is fully compatible with their being for the sake of something. (Sorabji 
typically speaks of organs and processes having a ‘purpose’, a term | want 
to avoid for its [to me unavoidable] implication of design or intention.) 
Making use of the important PA 640a33ff., he finds three distinct patterns of 
teleological explanation, the first two of parts of animals (as necessary, given 
certain basic features of the organism, or as better, given such features), the 
third of processes, including organic development. In each case he seeks to 
show that the availability of a teleological explanation for an animal feature 
(part or process) does not preclude there being necessitating causes of that 
feature. 


The first mode of teleological explanation, Sorabji argues, works according 
to the following generic pattern: Given x, it is only to be expected that y. He 
refers to (p.36) Aristotle's explanation of the camel's extra stomachs (PA 
674a28-b15), writing that: 

The camel needs to eat tough and thorny food, and therefore 

it has an extra series of stomachs for digesting....The 

explanation seems to work by taking the existence of the 

camel, together with certain characteristics, such as the thorny 

diet as given. Once these things are given, extra stomachs are 

only to be expected. (156, italics in original) 
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But there is nothing in such an explanation that precludes the existence of 
necessitating causes (162-63), and even when these causes are fully known 
‘in many contexts, and for many purposes, we shall always want teleological 
explanations’ (165). 


My own view, mentioned in n. 19 above, is that this pattern (and the second, 
of which Sorabji gives a similar account, adding as given that ‘nature does 
nothing in vain’ [158]), works only when, and only because, the generation of 
that part was itself teleological. ‘Coming to be for the sake of’, on this view, 
is logically prior to ‘being for the sake of’. My arguments for this perhaps 
paradoxical-sounding thesis are now presented below, in section III of this 
Postscript. If successful, they show that Sorabji's first two patterns are not 
independent of the third. And since this third pattern works, in the case of 
organic development, only because such development is not the result of 
material necessity alone (as | have argued above), the first pattern is not 
compatible with the existence of necessitating causes. 


Sorabji himself thinks, however, that the third pattern is compatible with 
the existence of necessitating causes. He accepts, with his typical generous 
acknowledgement, the account of this pattern presented in the present 
chapter. As he puts it, to say that the development of an organism, for 
instance, is for the sake of the mature organism that issues from it is to 
identify which of the various possible dunameis (of the whole organism, of 
the materials) is the one at work (171-72). But having said this, he soon 
qualifies it, in my view fatally. It is not that the material dunameis are not 
operative and necessitating, he says; it is that they are not considered 
explanatory (174). But that way of putting it is incompatible with his own 
formulation of my account of how these explanations work. If the outcome 
is of material necessity, then the material capacities, in sum, are sufficient, 
when actualized, to produce such an outcome, and in this case have been 
actualized. But this is just to say that they are the dunameis at work, and 
that the dunamis of the whole organism /s not. My account of the dunamis 
of the whole allows for dunameis of the materials to be at work—anything 
hypothetically necessitated by the actualization of the dunamis for the 
form of the whole will be so necessitated only given the basic natures and 
potentials of the elements; but it does not allow that they be sufficient 

for the outcome. If they are sufficient, then there is simply no place for a 
dunamis of the whole. 


Sorabji could modify my view to say that explanation here consists in 
selecting not which dunameis are at work but which are explanatory. But 
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the result would (p.37) largely be trivial. In fact, this exposes what | find to 
be another weakness in Sorabji's overall account of the relation of teleology 
and necessity. He says much about how outcomes might be the result of 
material necessity yet not be explained in that way but only teleologically. 
But he does little to show what features would make the one explanatory 
and the other not. Surely if an outcome is known to be of material necessity, 
then given the antecedents, it is ‘only to be expected’ that the outcome will 
occur. Why should that be sufficient for explanation in the case of parts, but 
not here? Sorabji refers several times to the relativity of explanation to the 
purposes of the questioner, but to many this will seem an un-Aristotelian 
thesis, and he mentions no passages which require it. (Cf. 11, 29-31, 56, 
58-59, 158, listed in his index, s.v. ‘explanation:...relative to the question 
asked’; also 165-66.) 


What, then, of the reservations Sorabji expressed (172-74) to my own 
interpretation of these matters? Following David Hamlyn, Sorabji objects 
first to calling the relevant dunamis by itself the explanation, since ‘if 
anything explains, it is rather the whole complex of facts into which the 
[relevant] dunamis fits’ (172). But | never denied this or implied the opposite. 
As Sorabji observes there, Aristotle himself is happy to call the relevant 
dunamis the efficient cause; the mistake would be in equating cause with 
explanation, which Sorabji does here probably because of the arguments 
to that effect which he has given earlier (40-42 and chapter 2 generally). 
The full explanation (Jogos or apodeixis, not aitia) would certainly involve 
more than just the efficient cause. As | have argued elsewhere, Aristotle 
views the various causes here as factors in one explanation, not as distinct 
explanations (cf. Gotthelf 1980, 373-74). 


Sorabji then (173) objects to my thesis just mentioned that teleological 
explanation of parts is derivative from teleological explanation of 
development, and offers a counterargument. | deal with this in section III 
below. 


Finally, he objects to my treating the absence of a full material-level account 
as central to Aristotelian teleology, on grounds of his earlier argument that 
necessitating material causes are present even if not explanatory. Even this 
latter claim must be tempered, he observes, since ‘Indeed, Aristotle uses 

a tattoo of words implying that the necessitating causes which he cites for 
biological arrangements really do explain them’ (174, with nn. 62, 63). In the 
bracketed addition to n. 32 above, | responded to Sorabji's earlier claim that 
the pervasive language of ‘both for the sake of...and of necessity’ implies 
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the existence of material-level causes sufficient to necessitate biological 
arrangements, referring to discussions in Cooper 1987 and Balme 1987c. 
Sorabji himself provides, several chapters back (1980, 51, n. 24), the basis 
on which the explanatory language he points to here can be understood: 
The denials [of explanatory value to material causes] are 
themselves sometimes nuanced: e.g., at GA v 8, 789b20, 
the word ‘through’ (dia) seems to allow physiological causes 
explanatory value in producing biological parts in those cases 
where the parts serve no (p.38) purpose; and even when the 
causes produce useful parts, they can be called explanations of 
the material kind (hdés hulé aitia, 789b8). Cf. Phys. II.9, 200a6, 
a9-10: things do not occur ‘through’ (dia) material causes, 
‘except in the sense of occurring through matter’ (p/én hds di’ 
hulén)... 


To be explanatory as matter is to be explanatory as that which, given 

its elemental natures and potentials, is necessary if some end not itself 
necessary is to be achieved—i.e., if some potential for form, not reducible to 
element-potentials, is to be actualized. This is a hypothetical, not a simple, 
necessity, and does nothing to imply that material factors explain (or even 
necessitate) by themselves. 


Hence we should if possible say that because this is what it 

is to be a man, therefore he has these things; for he cannot 
be without these parts. Failing that, we should get as near as 
possible to it: we should either say altogether that it cannot 
be otherwise, or that it is at least good thus. And these follow. 
And because he is such a thing, his coming-to-be necessarily 
happens so and is such. And that is why this part comes to 

be first, and then this. And this is the way we should speak of 
everything that is composed naturally. (PA 1.1 640a33-b4, tr. 
Balme) 


In this well-known passage Aristotle describes the various patterns of 
explanation of animals’ parts which a truly educated man should expect to 
find in a properly developed natural philosophy (cf. 639a1-15). The basic 
distinction is between (three types of) explanation of the being of parts— 
their being present in or possessed by certain animal kinds—and explanation 
of their coming to be, i.e., of the process by which they come to be present 
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in or possessed by these animal kinds. Such explanations are teleological, 
establishing, respectively, that the part is or came to be for the sake of 
something. 


Elsewhere, Aristotle speaks as if he recognizes that distinction. He concludes 
his first argument in support of the use of teleological explanation in Physics 
11.8, for instance, with the words: ‘The “for the sake of something”, then, is 
present in things which by nature come to be and are’ (199a7-8). In GA V.1 
he excludes non-universal pathé from such explanation by writing that: 
Whatever features do not belong to the nature #of an animal 
generally# nor are peculiar (/dia) to any particular #animal# 
kind—of features of this sort none either are or come to be for 
the sake of anything. (778a30-2) 


Of those things which do either belong to the nature of an animal generally 
or are peculiar to some animal kind, Aristotle says a few lines later that: 
Each one, then, is for the sake of something, and yet comes 
to be both on account of this cause and on account of the 
others [sc. material and moving causes: b9]...(b10-12; for 
more on the opening methodological passage of GA V.1, see 
now chapter 5 below) 


(p.39) And the division of labor between PA and GA pretty much mirrors this 
distinction, PA explaining the presence of parts teleologically, GA explaining 
their formation.** 


Inn. 19 above I suggested that being for the sake of was thought by Aristotle 
to be definable in terms of coming to be for the sake of, and | have repeated 
this claim in section II of this Postscript. | want here to give my reasons. The 
idea has struck some people as peculiar, on grounds that Richard Sorabji well 
expresses, referring to my suggestion: 

This seems to me to reverse Aristotle's order of priorities. In 

the passage with which this chapter starts (PA 11, 640a10-b4), 

reference to a dunamis occurs only in explaining processes, 

and the passage in question makes the explanation of 

processes subordinate to the explanation of why man has the 

parts he has. (Sorabji 1980, 173) 


Now, in the passage quoted above Aristotle says explicitly that it is ‘because 
he is such a thing [that] his coming to be necessarily happens so and is 
such’, so in one sense Sorabji is surely right. But that is only part of the story, 
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and a part, | shall argue, which already presupposes that coming to be is for 
the sake of something. 


The thesis | wish to defend is that a part, A, is for the sake of doing 
something, B, if, and only if, A in fact does B, and has come to be for the 
sake of doing B. Since coming to be for the sake of is explicated on my 
account without reference to being for the sake of (above, p. 12), one can 
say, aS | have, that the latter is defined in terms of the former. 


Perhaps it should be stressed that this account is meant to hold only in 
those cases where giving what A is for the sake of is meant to give an aitia, 
and thus an (p.40) explanation. When Aristotle says early in Phys. II.5 that 
‘among things which are neither necessary nor for the most part there are 
some to which it can belong to be for the sake of something’ (196b19-21, 
after Charlton), and when he says of the tripod that fell open accidentally so 
as to be ready for sitting on that ‘it was for the sake of sitting, but it did not 
fall for the sake of sitting’ (196b17-18), one might wish to interpret him to 
be using a purely descriptive sense of ‘is for the sake of’ which merely labels 
some doing or capacity of the thing as useful in some way, without implying 
that that is why it is there. | think myself that these passages are to be read 
differently (cf. Gotthelf 1975, 62-72, 285, n. 119), but in any case | want to 
make it clear that it is only explanatory uses of ‘for the sake of’ that are at 
issue here. 


In fact, it is the chance cases that first bring out the plausibility of this 
thesis. One needs to ask whether, in cases where a part did something 
which contributed to life or well-being but had not come to be for the sake of 
doing so, Aristotle would be willing to say that the part is for the sake of that 
contribution, and thereby explains its presence in the organism. It seems 
not. To see this we might consider Empedocles’ human-headed bull (n. 54 
above). If, for instance, the neck muscles of the torso of the animal were 
strong enough (and the only muscles strong enough) to support the head 
that on the theory it accidentally joined up with, would Aristotle say that 
those muscles are in the animal for the sake of supporting the head? If one 
puts oneself in Aristotle's place, one is likely to say ‘No’. 


Aristotle himself seems to say not. In the well-known first argument of Phys. 
Il.8 (above sec. XI), he generalizes from the case of teeth which arise by 
chance so as to be serviceable in some way, to all the parts in which ‘the 
“for the sake of something” seems to be present’ (198b27-29) but on this 
view would not. Now Aristotle's focus is on coming to be, and this sentence 
might well be speaking only of coming to be for the sake of. But it is perhaps 
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more natural to read it as speaking of parts which appear to be for the 
sake of something, and in that case Aristotle (and his opponents, as he 
characterizes them) would seem to be assuming that, on the view under 
consideration, these parts cannot be said to be for the sake of something, 
precisely because they have not come to be for the sake of that but rather 
by chance. 


Aristotle's use here (198b28) of huparchein (‘to be present’) suggests 
this, as does the way Aristotle states the conclusion of his refutation of 
the opponents’ view, at 199a7-8, the one place here where he explicitly 
mentions being for the sake of something: 

The ‘for the sake of something’, then, is present in things 

which by nature come to be and are. 


That is to say, the argument presented here establishes, and is apparently 
needed to establish, that things in nature are for the sake of something as 
well as come to be for the sake of something. Without the part's having 
come to be for the sake of something it simply isn't a candidate for being for 
the sake of anything. 


(p.41) But, PA II-IV is full of arguments that conclude to some part's being for 
the sake of some function. Do these arguments refer to their parts having 
come to be for the sake of anything? On the face of it, no. Aristotle either 
takes as common knowledge, or argues to, the contribution a part makes 

to life or well-being, and from that concludes directly that the part is for 

the sake of making that contribution. He speaks, as noted, of the materially 
necessary factors in the part's coming to be but not of its having come to be 
for the sake of anything. 


However, PA II-IV is a study of animals, not of explanation. The theory of 
explanation which is at work in those books is itself developed, among other 
places, in PA |.1, and in that chapter, | would like to argue, Aristotle makes 
the dependence we have been discussing clear. 


Much of I.1 is devoted to the final cause, in one way or another, and there 

is much argument in its behalf. It is striking that all of this argument, and 
most of this discussion, is devoted to the causes of coming to be and the 
notion of coming to be for the sake of. Richard Sorabji once suggested in 
correspondence that this can be explained by the preoccupation of Aristotle's 
opponents with coming to be and his concern to respond to them. But | think 
there is a deeper explanation, captured in the priority thesis | have been 
arguing for here. For, in the passage quoted at the head of this section, in 


Page 34 of 55 Aristotle's Conception of Final Causality 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


which Aristotle presents the proper method for explaining parts, observe the 
‘hence’ (dio). That this is the way to explain parts follows from something— 
from what? 


As Balme notes, ‘“Hence” resumes the argument from a26’ (1972 [1992], 
87 ad 640a33; on a27-33 as parenthetical, cf. 86 ad loc.). The argument 
begins at al5 in defense of an answer Aristotle gives to the question (a10- 
12) whether one should describe first an animal's coming to be, explaining 
the character of its being by reference to that, or the reverse. Aristotle's 
answer is, of course, the latter. 

For in house-building too it is more the case that these things 

take place because the form of the house is such, than that the 

house is such because it comes to be in this way. For coming- 

to-be is for the sake of being, not being for the sake of coming- 

to-be. Hence Empedocles was wrong in saying that many 

attributes belong to animals because it happened so in their 

coming-to-be, for instance that their backbone is such because 

it happened to get broken by bending. He failed to recognize, 

first, that the seed previously constituted must already possess 

this sort of capability (tofautén dunamin), and secondly that 

its producer was prior not only in definition but in time; for it is 

the man that generates a man, and therefore it is because that 

man is such that this man's coming-to-be happens so. (al5- 

26, tr. Balme) 


Hence we should if possible say that because this is what it 
is to be a man, therefore he has these things;...(a33ff., my 
emphasis) 


The appropriateness of teleological explanation of the presence of parts 

by reference to the animal's form or essence clearly derives from the 
appropriateness of teleological explanation of their coming to be. If parts 
came to be of material necessity (and thus animals were as they were 
because of the way they came to (p.42) be—the force of the rejected 
alternative, ‘being for the sake of coming to be’), teleological explanation of 
the presence of these parts by reference to their contribution to the being of 
the animals of which they are a part would not be warranted. Given that they 
come to be for the sake of such a contribution, their being can be explained 
by reference to that contribution. 


Two questions, perhaps, arise at this point. First, what difference is there, 
then, between teleological explanation of the being or presence of a part and 
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teleological explanation of its coming to be? And second, if the relationship is 
as | say, why does Aristotle speak so insistently in this context of the priority 
of being over coming to be? 


The answer to the first question has been covered in my note above (p. 39) 
on the difference of focus between PA and GA. A teleological explanation 

of the being of a part will make reference only to its current contribution to 
the being of the animal of which it is a part, and not to the stages by which 
that part is formed. As noted there, such an explanation may make reference 
to constraints on the character of the part that derive from the available 
matter, but you will not attempt to explain why, for instance, ‘this part 
comes to be first, and then this’ (b2-3). Teleological explanation of coming to 
be will do that, and as noted, there are numerous such explanations in GA. 


As for the second question, it is important to note that Aristotle's remarks 
about the priority of being over coming to be all have to do with the proper 
explanation of the coming to be of animals and their parts. The explanation 
of the parts’ being is not involved at all. (That is what comes in the ‘hence’ 
passage.) To explain coming to be teleologically is to explain it by reference 
to (the needs of) the formed organism, and thus by reference to the 
organism's being. Since ‘coming to be /s for the sake of being, not being 

for the sake of coming to be’, such teleological explanation is proper, and 
grasping the animal's being will be prior to engaging in such explanation. 


Now, of course, one can show that a certain sort of animal must have a 
certain part, if it is to exist at all, or to exist well, without having shown that 
the coming to be of the animal is for the sake of something. And particular 
teleological explanations of coming to be will, as Aristotle says in the 
passage with which we began, build on such analyses. But it is important to 
see that such an analysis will not be a teleological explanation (or any other 
sort of explanation) of the part's presence, if the part has not come to be for 
the sake of the contribution the analysis shows it to make. 


We can perhaps best see this by returning to Sorabji's account of these 
matters, quoted just above, and in particular to his rendering of the working 
of Aristotle's explanation of the additional stomachs in the camel (quoted 

in section I] above, p. 36). ‘The explanation seems to work by taking the 
existence of the camel, together with certain characteristics, such as the 
thorny diet, as given. Once these things are given, extra stomachs are only 
to be expected’ (Sorabji 1980: 156; emphasis (p.43) in original). The last 
sentence by itself is true enough. But why should it count as an explanation? 
If stalactites always produced stalagmites, and stalactites if they existed at 
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all always existed, then given the existence of stalactites, it would be only 
be expected that there would be stalagmites. But what does the explaining 
is not the fact of universal correlation (compare Sorabji's barometer at 1980, 
155), but our understanding of the process by which the one produces the 
other. Similarly with Aristotle's animals, it is the process by which the part 
comes to be that explains its presence; but for him that process Is irreducibly 
for an end. The identity of the process is given by the capacity of which 

it is the actualization, and that capacity is an irreducible capacity for the 
production of an entity of the relevant kind, thus necessitating the relevant 
parts. Given that the process /s irreducibly for the end, one is entitled to see 
the analysis of what parts are needed by that end as an explanation of the 
presence of those parts, and of course as a teleological explanation. Being 
for the sake of is thus to be defined in terms of coming to be for the sake of. 


(The argument at 640a10-26 seems partly the basis for, and partly 
summarized in, the brief, difficult discussion of method at 645b14-28 in 
chapter 5. It is at an important stage in that later discussion that Aristotle 
makes what may be the most explicit statement of the thesis | am here 
ascribing to him. In Balme's translation: 

Consequently the body too is in a way for the sake of the soul, 

and the parts are for the sake of the functions in relation to 

which each has naturally grown (pros ha pephuken hekaston). 

(b19-20) 


However, | cannot make sense of the argument of which this is an 
intermediate conclusion, and thus am not entirely sure how to take this 
statement.) 


(Spontaneously generated organisms might appear to provide a 

counterexample to the thesis | have been arguing for in this section: their 
coming to be would seem to be of material necessity and not for the sake 
of anything, yet the presence of at least some of their parts seems to get 
teleological explanation in PA IV. | discuss this matter in chapter 6 below.) 


There is an interesting parallel between this analysis of ‘being for the sake 
of’ and a popular (and generally very plausible) contemporary analysis of 
the notion of the function of something. (Aristotle's notion of what something 
is for the sake of is pretty much equivalent to our notion of the function of 
something; ‘is for the sake of’ does more theoretical work in the biology than 
ergon does, though the latter is certainly present.) According to Wright's 
definition, ‘The function of X is Z iff: (i) Z is a consequence (result) of X's 
being there, and (ii) X is there because it does (results in) Z.’ (Wright 1976, 
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81; cf. his 1973, 161.) Clause (ii) captures the distinction, important for the 
notion of a thing's function, between the function and anything the thing 
might do by accident. As we have seen, a similar distinction is important 
to Aristotle as well, and for him too, the function of X is Z only if ‘X is there 
because it does (results in) Z’. (Cf. chapter 7 below, p. 168 n. 42.) 


(p.44) While Wright elucidates the ‘there because’ in that condition in 
terms of natural selection, Aristotle, with his non-evolutionary perspective, 
can only speak of what ‘the nature does’ in embryonic development. He 
elucidates the ‘there because’ in the definition of function, as | have been 
arguing, in terms of another (and thus prior) teleological notion, that of 
‘coming to be for the sake of’: the function of X is Z for Aristotle /ff (i) Z 

is a consequence (result) of X's being there, and (ii) X came to be for the 
sake of doing (making possible, etc.) Z. Identifying the contribution to self- 
maintenance an organ makes thus identifies its function (and explains its 
presence) only on the condition that the organ came to be for the sake of 
making that contribution. 


Since only individuals can come to be, the thesis defended in this section 
makes the individual prior to the species for purposes of explanation.** 
This appears to be in harmony with David Balme's analysis of the general 
relation of individual to species, in his important 1987d (cf. above, sec. | of 
this Postscript, pp. 32-33), and perhaps provides additional support for that 
analysis. 


Notes: 


This paper is reprinted substantially as it appeared in 1976 (Gotthelf 
1976/77). A ‘Postscript 1986’ and some notes were added for the 1987 
reprinting (Gotthelf 1987b); those additional notes were placed, and remain, 
in square brackets. (For the present reprinting, a few small editorial changes 
have been made, and occasional references have been added, signaled by 
expressions such as ‘see now’, as inn. 1 below.) 


(1) [Since this essay was first published much good work as been done 
on this issue. | comment on some of it in notes which follow, and in the 
appended Postscript 1986. For comments on post-1986 work, see now 
Gotthelf 1992 and chapter 3 below. ] 


(2) ‘That for the sake of which’ is a literal rendering of Aristotle's to hou 
heneka. heneka is an ordinary preposition in Greek, appearing mostly in 
the construction A-verb-heneka-B, with A the subject and B the genitive 
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object (e.g., ‘he walks for the sake of his health’). Aristotle formed abstract 
substantive expressions to designate the terms of the relation (to hou 
heneka for B, to toutou heneka for A) and the relation itself (e.g., heneka 
tou). | follow the traditional rendering of aitia and aition as ‘cause’. |am 

not convinced by the arguments against this translation given by Gregory 
Vlastos in his 1969, 292-94. There is much to be said for the view that 
Aristotle is offering a conception of causality different from the Humean one 
that has so infiltrated the speech, and structured the intuitions, of many 
philosophers. One should not equate a particular conception of causality 
with the concept of causality as such. | cannot argue this here in any detail, 
though for some brief remarks see n. 51 below. [See also Gotthelf 1980, 368; 
Cooper 1987, 273-74; and Balme 1987c, 281.] 


(3) Metaph. A.3 983a31-32 refers us to Phys. II.3; A.2 is an almost exact 
duplicate of part of II.3; and APo. II.11 merely repeats II.3's illustration. 


(4) 194b24, 32-5. In canonical form the argument runs: 
P,; That for the sake of which is a cause. 


P> The end is that for the sake of which. 





The end is a cause. 


P, is not actually stated, but is the implicit conclusion of a subsequent 
argument, embedded in the walking example which may be put: 
P3 An acceptable answer to a ‘why’ question states a cause. 


P, Stating that for the sake of which is an acceptable answer 
to some ‘why’ questions. 








That for the sake of which is a cause. 


Neither P3 nor Pg is felt by Aristotle to need explanation or defense, and the 
wording of the example which generates P, makes clear that Aristotle is 
assuming that his readers are thoroughly familiar with the notion of being 
for the sake of, at least in its application to human action. Nowhere in the 
passages describing the four causes is a statement given of what it is to be 
(or come to be) for the sake of something. (In Support of this reading, cf. 
the summary passage in the same chapter, at 195a24-26, and the similar 
arguments in the passages listed in n. 3.) 
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(5) Demonstrating this would require a longer discussion than is possible 
here. For now, | simply list the passages. There are eight or so distinct 
statements of conditions, two of which, notably, are repeated several times 
in different works. They are, in order of Bekker pagination: APo. Il.11 95a6- 
9; Phys. II.2 194a28-32 (with II.8 199a8-9; b15-17; PA |.1 639b27-30; and 
641b24-25); Phys. II.5 196b21-22; II.8 199a17-20; An. IIl.4 415b1-2 (with 20- 
21; Phys. IIl.2 194a35-36; Metaph. A.7 1072b2-3; and EE VII|l.3 1249b15); 
Metaph. a.2 994b9-10; Metaph. A.17 1022a4, 6-8; and Protrep. Fr. 2 (Ross). 
[These passages are discussed in chapter 2 of my dissertation (Gotthelf 
1975). Cf. also n. 13 below.] 


(6) We should expect these arguments to have some such form as: ‘Any 
phenomenon which is such-and-such is for the sake of something; some 
natural phenomena are such-and-such; therefore, some natural phenomena 
are for the sake of something.’ The first premise, very possibly unstated in 
the text itself but easily formulable, might well be of some help in identifying 
what, for Aristotle, it is for something to be for the sake of something, if not 
itself already such an account. 


(7) Cf. the passages listed in nn. 3 and 5. While the Phys. II.3 passage 
discussed above (see n. 4) and its counterparts (see n. 3) are restricted 

to examples of human action, the point of listing and describing the four 
types of cause is stated to be the contribution that knowing the types of 
causes will make to the investigations of the natural scientist (194b16-23); 
and in coming to understand that ‘The nature is among the “for-the-sake- 
of-something causes” ’ (II.8 198b10-11, the chapter's opening lines), what 
the natural scientist learns is that the development of (the parts of) a living 
organism is for the sake of (their contribution to) its mature functioning. (Cf. 
Charlton 1970, 120-21, 122-23 and below n. 41.) 


(8) That Aristotle's preoccupation is with organic development's being for 

the sake of something is no accident. It can be shown, once the correct 
interpretation of this use of ‘for the sake of’ is established, that all other uses 
of it are derived from and partially definable in terms of this one. See below 
n. 19. 


(9) [Expressed most recently, in one form or another, in Nussbaum 1978 

and (with reservations) Sorabji 1980. | have discussed Nussbaum 1978 in 
Gotthelf 1980 and 1981/82; for Nussbaum's latest views, see Nussbaum 

1980, 1982, 1983, 1984. | discuss Sorabji 1980 in section || of ‘Postscript 
1986’ (below, pp. 35-38, 39; cf. also the name index s.v. Sorabji, R.).] 
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(10) Some contemporary writers distinguish, under the general heading 

of biological reduction, two theses: (1) that teleological explanation can 

be reduced to non-teleological explanation; and (2) that biology can be 
reduced to chemistry (or physics, via chemistry). For example, Ernest Nagel, 
in a now classic discussion (1961, 398-446), argues that the first thesis 

is necessarily true, while the second is an empirical matter which is not 
currently known either to be true or to be false. Charles Taylor (1964, ch. 

1), on the other hand, has argued convincingly that Nagel's case for the 
first thesis presupposes at key steps the truth of the second thesis. Taylor 
takes the position that the first thesis is an empirical matter, then argues 
that the claim that a system is teleological, that it ‘inherently tends’ in 

a certain direction, involves, essentially, the claim that such a reduction 
cannot be effected. ‘It involves, for instance, the assumption that the 

basic level of explanation has been reached. For the claim that a system 

is [teleological] is a claim about the laws holding at the most basic level of 
explanation’ (18). This view turns out to parallel Aristotle's own in important 
ways, and that is one reason the two reduction theses are not distinguished 
here. Furthermore, since all of Aristotle's distinctively biological ‘laws’ are 
teleological in character, thesis (2) for Aristotle reduces to thesis (1) at least 
with regard to the ‘derivability’ condition—see the next note). 


(11) For a more rigorous and detailed analysis of what might constitute a 
reduction, see, e.g., Nagel 1961, 345-66, 433-35, summarized usefully in 
Ayala 1972, 1-6, or Schaffner 1974, 111-18. The problem as | have defined 

it here corresponds to the condition for a successful reduction which both 
Nagel and Schaffner call the condition of ‘derivability’. Omitted in this essay 
is a consideration of the Aristotelian position on the second of the two formal 
conditions these writers lay down (which is called ‘connectability’ by Nagel 
and ‘referential identity’ by Schaffner). While a full-scale treatment of our 
subject would require discussion of this issue, such discussion is not possible 
in the present context, involving as it does the questions of the relationships 
of an Aristotelian entity (ous/a) and its form, respectively, to the entity's 
constituent material, and of actions of (or identified in terms of) the entity to 
actions (i.e., motions and changes) of the entity's constituent materials. This 
involves many issues extraneous to our immediate concerns. Determining 
Aristotle's position on the ‘derivability’ issue will be sufficient to determine 
both his position on reduction and his conception of final causality. [On some 
of those ‘extraneous issues’ see Balme 1987d, Kosman 1987, Freeland 1987, 
the brief discussion of metaphysical issues in ch. 7 below, pp. 171-80, esp. 
175-79, and the fuller study on which the latter discussion is based in ch. 10 
below. ] 
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(12) What follows is a fairly standard account, making use of central themes 
of several of Aristotle's works. The /oci classici for ‘nature’ (phusis) and 
‘potential’ (dunamis) are respectively, of course, Ph. Il (with Metaph. A.4) 
and Metaph. © (with A.12). The exposition is so familiar that, with only 

one exception, references are cited only for quotation. The account will 

be slightly oversimplified in places, so as not to burden it with so many 
qualifications that the relevant points are lost; on this (and for the exception) 
see the next note. 


(13) Cf., e.g., Cael. IV.3 310b615-19. Omitted here as irrelevant to our 
immediate purpose are the role of the efficient cause of locomotion to 
natural place and the role of the Unmoved Mover, for both of which see Ph. 
Vill. [There is a valuable discussion of these matters in Waterlow 1982. ] 
Ignoring the latter, and the Metaph. A discussion of its role as the final cause 
of the rotation of the outermost sphere (especially 1072b2-3 and its sister 
passages—listed in n. 5 above), will be thought by some to be a serious 
mistake. Space limitations prohibit anything more than the following brief 
remarks. The passages which identify or refer to two ways in which to hou 
heneka is ‘said’ are intended to isolate the sense of ‘that for the sake of 
which’ which plays a technical role in Aristotle's philosophy from an ordinary 
use, approximating ‘beneficiary’, and as such are neither intended to nor 
do shed light on that technical sense. [For a somewhat different view see 
Kullmann 1985.] Secondly, the sense in which the action of (the nous of) 
the outermost sphere is for the sake of something is parallel to that in 
which human action, also directed by nous, is. If it can be shown that this 
sense is derivative from the sense in which organic development is for 

the sake of something, then an examination of the role of the Unmoved 
Mover as final cause cannot substitute for the examination undertaken 
herein—and in fact does not contribute anything to the attempt to answer 
our main question. On the priority of senses, see n. 19. [Charles Kahn has 
argued for an interpretation of Aristotelian teleology that gives a central 
role to the Prime Mover as final cause (Kahn 1985). In this interesting paper 
he maintains that the capacity of most living things to produce offspring 
one in form with themselves—which will be argued in this paper to be 
fundamental to Aristotelian teleology—is itself explained teleologically ‘from 
general principles of cosmic perfection’ (Kahn 1985, 195, 200). Among other 
passages, he appeals to GA II.1 731b18-732a1, GC II.10 336b25-34, and 

An. \|.4 415a23-b7. There is not space to treat the issues Kahn raises at the 
length his discussion warrants (Several are anticipated in Gotthelf 1975, 
46-50, 260-61, 304-306 [esp. n. 161], 317-43); | can only make two points 
here. First, the thrust of these three passages is to assimilate generation to 
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self-preservation (not the preservation of the species). (For discussion, see, 
e.g., Balme 1972 [1992], 96-97, Gotthelf 1975, 331-39, Lennox 1985a, and 
Balme, 1987c, 279-80.) Second, to relate the striving for self-preservation 
to the general striving for the better is not to make self-preservation an 
expression of some wider, cosmic goal the striving for which explains the 
striving for self-preservation. The striving for the better over which such 
passages generalize just /s, in the end, a striving for self-preservation, and 
the arguments in each of these three passages could be stated without 
mention of ‘the better’ or of ‘the divine’ (cf. nn. 18 and 38 below, with 
references). But Kahn's wide-ranging paper deserves fuller attention than 
can be given here. ] 


(14) Phys. Il.1 192b13-14. 
(15) Metaph. A.12 1019a15-16; cf. 0.1 1046a10-11. 


(16) Any interaction will be, in fact, the actualization of a specific potential 
pair, an active and a passive, and there will be for any interaction a 
scientifically fundamental and ultimate way of describing it. We should 

note that the scientific account may not recognize a distinct potential, even 
though it might appear to be recognized in ordinary speech. For example, 
one could describe the collapsing of a row of dominoes as the actualization 
of the single (passive) potential of the row to be knocked over. This potential, 
however, consists of—is reducible to—the potentials of each of the dominoes 
(in virtue of the material of which it is made, and its shape) to be knocked 
over (and to knock the succeeding one over), and as such would not be, 
fundamentally or scientifically, a distinct potential. For a clear-cut conception 
of what for Aristotle would be the ultimate, irreducible potentials of the 
inanimate world, one would have to examine very closely the physical works, 
including Meteor. (esp. IV, now generally agreed to be authentic [cf. Furley 
1983]), GC and Cael. It will always be an empirical matter which potentials 
are irreducible. (The potential of opium to cause sleep, for instance would 
not be—for Aristotle or for us—irreducible, and thus ascribing a ‘dormitive 
virtue’ to opium would for Aristotle not be explanatory.) [There is an 
interesting discussion of this point in Sorabji 1980, 171-72; | remark on it in 
my discussion of Sorabji in section || of ‘Postscript 1986’, p. 36 below). See 
also the quotation from Taylor 1964 in n. 10 above. ] 


(17) To simplify terminology we will designate the locomotive natures and 
qualitative potentials of the elements jointly as ‘element-potentials’. For 
various reasons, the difference between a nature and a potential (though 
important in certain contexts) is not a great one, and Aristotle himself 
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licenses this usage at Metaph. 0.8 1049b6-11. (For the relationship between 
explanation in terms of natures and potentials—the type of Aristotelian 
explanation just expounded—and explanation by causes, see n. 51 below. 
The connection between these two is, in large part, the deeper theme of this 
esSay.) 


(18) Two comments on this definition: First, the definition is formulated 

to apply only to those cases where the mature organism actually results. 
Since an organic development which does not succeed in reaching its goal 
is nevertheless for the sake of that end, a definition which applied to these 
cases as well would have to reformulate condition (1). For these cases, 
‘resulting in’ would have to be replaced by something like ‘tending to’. 
However, since ‘tending to’ for Aristotle can ultimately only be defined in 
terms of an irreducible potential for B (cf. Taylor's account, quoted in n. 10 
above), there would be no need for condition (1) for these cases. In fact, 
condition (1) is superfluous, being a consequence of (2), and is included 
only to stress the contrast of this interpretation with those which do not 
make irreducibility a necessary condition of final causality for Aristotle. 
Second, the phrase ‘best possible’ is included to cover those (recognized 
by Aristotle to be) frequent cases where an organ or action is not actually 
necessary for the organism's life or well-being, but is one of a set of which 
one is necessary, and the most efficient of that set. This raises a number of 
considerations outside the scope of this essay, but the phrase needs to be 
included for completeness. See PA I|.1 640a33-b3 and JA 2 704b10-17 for two 
representative texts. 


[The considerations just mentioned include: 

1. ((1)) the relationship between explanation by hypothetical 
necessity and explanation by the principle that ‘nature does 
nothing in vain but always for each thing the best from among what 
is possible’; 

((2)) the epistemological status of the latter principle; and 
3.  ((3)) the relationship between explanations that appeal to ‘the 
honorable’ and those that appeal to advantage. 


N 


On (1), and on hypothetical necessity generally, see n. 32 below, Cooper 
1987, Balme 1987c, and chapter 7 below, pp. 174-75. On (2) see chapter 

7 below. On (3) see Balme 1987c, 277 n. 5, and the discussion in Lennox 
1985b, 149-55. They argue that appeals to ‘the honorable’ are a subset 

of appeals to advantage and do not represent a separate principle of 
explanation. A similar case can be made out, | believe, for appeals to ‘living 
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well’ (to eu zen). (Cf. also n. 13 above—and now ch. 2 below.) Since a 
naturalistic account can thus be given of the notion of the good with which 
Aristotle operates in his biology, it seems to me that the fundamental 
account of the final cause need not make use of that notion. While it is true 
that accounts more ‘familiar to us’ start there, it is not the case (contra, e.g., 
Kahn 1985, 197-98) that Aristotle (in effect, arbitrarily) designates as the aim 
of a process that stage which he independently wishes to count as good. It 
is rather that the capacities actually at work are capacities for the mature 
state (akmé), where the mature state is identifiable in terms of the presence 
of maximal powers of self-maintenance without reference to independent 
normative criteria, and that for (what we would call) meta-ethical reasons 
the good is defined by reference to this same mature state. This raises the 
question of how one determines which capacities are actually ‘at work’. This 
is a large issue, with important metaphysical dimensions, but surely it is 
clear that Physics II.2's poet spoke ridiculously (194a30-3) for more than 

one reason: if a living thing's aim were death one could not understand 

the elaborate process of continuous physical articulation and continuously 
expanding powers we call its development (the self-maintaining powers at 
each stage the same as those at earlier ones only more efficacious, etc.). 
The only question is whether the decline to death that regularly follows 
development to maturity is to be seen as part of the dunamis which is 
actualized in maturity, or is rather to be attributed to the natures and 
potentials of the materials of which the organism is made. | take it there are 
arguments (or premises from which one can construct arguments) in An., PN, 
GC, and Metaph. H and 0 in favor of the latter view (though as | say this is 

a large issue). (For a good discussion of ‘self-maintenance’ in Aristotle, see 
Nussbaum 1978, 76-78.) See also the new portion of n. 38 and section | of 
‘Postscript 1986’, below—and, now, on all of these issues, chapter 2 in the 
present volume. ] 


(19) There are two other very controversial corollaries of the main thesis 
which can only be mentioned here: 


((1)) All uses of ‘for the sake of’ to be found in the Aristotelian corpus other 
than to denote the relationship between (a stage in) a development and its 
outcome are definable—and were understood by Aristotle to be definable—in 
terms of this primary use. This includes the notions of a part of an organism 
being for the sake of the whole, mature organism (i.e., the notion of a part 
having a function), of anything in the realm of human action—practical or 
productive—being for the sake of something, and of the action of heavenly 
bodies being for the sake of something (cf. n. 13 above). [For discussion of 
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this dependence in the case of parts, see now section Ill of ‘Postscript 1986’, 
below. ] 


((2)) The natural motions and changes of the simple bodies (earth, water, 
air, fire) when outside a living organism are not for the sake of anything. 
While these motions and changes are to (e/s) a place or quality—very 
infrequently called a telos—they are not, and are never said to be, for the 
sake of anything (heneka tou). The latter concept is reserved for those 
processes of complex entities which are not reducible to element-potentials. 
Being the actualization of a single element-potential, each elemental motion 
or change is, of course, reducible to a set of element-potential actualizations 
—viz., the set consisting of that one element-potential actualization! Both PA 
Il.1 646b5-9 and Meteor. IV. 12 389b29ff. concern elements as constituents 
of living organisms. Insofar as ‘the movement of each body to its place is 
motion towards its own form’ (Cael. IV. 3 310a33-4), that movement may 

be thought of as being for the sake of reaching that place—in as derivative 

a sense of ‘for the sake of’ as that passage's ‘form’ is derivative of the full- 
blooded organic forms of Metaph. ZHO. No such use of heneka is found 

in the corpus, however. [Added 2010: On the limited ‘teleology’ of the 
elements, according to Aristotle, see also, in the next chapter, the briefly 
noted contrast between Aristotle and Newton on the form of the principles 
stating the basic nature of matter (p. 65). Johnson 2005 misses the point(s) 
of the present paragraph, and the later one on Newton, in his criticism of my 
position on element teleology. See Henry 2007b (quoted below, pp. 83-84 n. 
63), who explains the issues at stake. ] 


(20) At 729b4-9 Aristotle states his view in the form of a question: ‘...or is 

it that the body of the semen takes no part, but the “potential” (dunamis) 
and the “motion” (kinésis) in it does, for this is what is active, whereas that 
which is formed, which gets shape, is the [useful] remainder of the female 
residue?’ Throughout this essay | have translated kinésis in this way, for lack 
of any better consistent rendering. But the reader is to be warned that it is 
not an accurate translation. Not only does it refer to various types of change 
other than locomotion (change in quality, change in quantity), but in the 
biological works especially it often refers to an internal ‘activity’—as if boiling 
water just removed from the fire were said to still contain a ‘boiling motion’. 
This becomes especially significant in Book Il, where Aristotle identifies the 
‘motion’ in the semen with a special kind of heat; we are to think of this 
heat, as we are of the heat of the boiling water, not simply as a quality of the 
semen, but as an essentially active constituent of it. In II.2 Aristotle argues 
that semen is a kind of foam, with tiny bubbles of heat-bearing air. We have 


Page 46 of 55 Aristotle's Conception of Final Causality 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


to understand kinésis in such a way that it makes sense to call this heat a 
kinésis. [For a later, and perhaps more precise, statement of the relationship 
between the kinéseis and the heat in question, see chapter 4 below, pp. 93 
n. 9, 107-109]. 


(21) Cf. 730b8-23. Conception and development require that the material 
supplied by the female be appropriate, i.e., possess a passive potential for 
such an outcome. (For a representative text see II.3 737a24-25.) [As David 
Balme has pointed out, it is also part of the GA theory from the beginning 
that the female material as well carries ‘movements’ of its own, which play a 
role in the generative process. These are the very movements which convert 
her food into more of herself but which, because of her lesser heat, are 
unable to produce a new organism. See the important n. 14 in Balme 1987d, 
293-94.] 


(22) 734b20. 
(23) 734b28-735a3. 


(24) That this is the point of the analogy is suggested most strongly by the 
last sentence of the full passage: ‘For the art is source and form of the 
product, but in another; the ‘motion’ of the nature is in [the generated 
natural thing] /tse/f, being from another nature, one having the form in 
actuality’ (735a2-4). 


(25) Ph. V.1 224b7-8. On the definition and individuation of motions see all 
of Ph. V.1-4. For the general definition of ‘motion’ see Ph. Ill.1-3. [Waterlow 
1982 has some important discussion of these issues and of their relation to 
Aristotle's teleological commitments. ] 


(26) 734b33-4. The whole matter of the philosophical implications of 
Aristotle's theory of generation—his view of the manner in which form is 
‘transmitted’ in generation, the nature and character of the ‘potential’ 

and motion by which it is accomplished, etc.—deserves more extended 
treatment. [See Balme 1987c and 1987d, esp. 281-82 and 292-93 
respectively, and now chapter 4 below. There is much work yet to be done. ] 


(27) 735b37-736al1. 
(28) 736b627-737a7. 


(29) On this and related matters concerning Aristotle's theory of generation, 
see Balme 1972 [1992], 158-65 ad 736a24-737a34 and above n. 26. 
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(30) This also deserves fuller treatment, focusing on an analysis of Aristotle's 
conception of heat, its nature, potentials, and varieties. Balme 1972 [1992], 
163-64 is helpful. Of interest is a little-noted passage in Theophrastus's On 
Fire, which clearly makes use of GA II.3 736b27-737a7, just quoted. 


Now the heat which is natural to animate bodies, being infused 
into a comparatively large number of creatures and ina 
rather special way, becomes in a sense alive and capable 

of generating similar creatures. Even more so the heat from 
the sun. It is able to create animals and plants. It is mixed, 

to be sure, with air (occurring rather in it), but by reason of 
its gentleness (uaAakdétntt) and fineness (Aemtdotntt) has a 
certain appropriateness for generating life; it is not, like the 
heat of fire, hard (okAnpd) and caustic (meptkanc). For that 
reason seeds subjected to fire do not generate, but those 
which are warmed by the sun to excess (UmEpBOANHv) generate 
and germinate. (Coutant 1971, §44, 28-31) 


There are suggestions in this work of an attempt by Theophrastus to 
formulate some generalizations pertaining to the varying effects on 
various materials of varying degrees of (fineness of) heat, but they are 
not developed enough to indicate clearly a reductionist sympathy on 
Theophrastus’ part, nor a fortiori on Aristotle's. 


It is sometimes suggested that the analogy of embryonic development 

to the operation of the ‘automatic marvels’ (734b10, 741b9; Balme 1972 
[1992], 157; Nussbaum 1976, 146-52; Balme 1987a, 18) makes clear that 
Aristotle thought of embryonic development as the result of a ‘causal 
mechanism’ involving only element-potentials. But it establishes no such 
thing. Briefly, the analogy is meant to illustrate how the male parent may 
be the efficient cause of the generation even though not in contact with the 
embryo (734b10), and that the development is a smooth, uninterrupted 
process (741b9), and is not meant to suggest anything about the character 
of the potentials being actualized. The common feature underlying the 
analogy, as Aristotle notes each time, is a complex but smooth sequence of 
actualizings of potentials immediately upon a single contact from outside. 
The analogy is in no way weakened by the fact that in the case of embryonic 
development some of these potentials will be irreducibly for form (e.g., the 
potential of the semen's heat to solidify the female-supplied material in just 
the shape necessary for an organism of that type, and irreducibly so, as we 
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have just seen in our discussion of Il.1 734b19-735a4. [On this, see now also 
chapter 3 below, p. 81.] 


(31) 416a9-19. 


(32) A fuller examination of the evidence of the biological works would 
require discussion of the well-known set of passages in which Aristotle 
states that some part of an embryo or organism comes to be ‘on the one 
hand of necessity, on the other for the sake of something’. | think that the 
key to understanding these passages is provided (as might be expected 
given the theoretical centrality of the passage) by GA II.1 734b19-735a4, as 
interpreted above in section VIII. My suggestion is that throughout Aristotle's 
biological works certain (qualitative) aspects of the embryo or organism are 
explained by element-potentials (‘of necessity’) and certain (organizational, 
functional) aspects by a potential for form (‘for the sake of something’)— 
and that the same aspect (e.g., the solidity of the bones mentioned in II.6 
743a36-b18) is said to be both of necessity and for the sake of something 
only when that aspect contributes to the constitution of an aspect which is 
not there of material necessity (e.g., the Jogos—the bone itself, qua bone 
—as in 734b19-735a4). The ‘biochemical’ basis for the distinction in the 
type of causality involved in the generation of the different aspects of the 
embryo is to be found in the different aspects of the semen's ‘motion’, i.e. 
of its heat. The qualitative properties of the embryo are explained by the 
element-potentials that the pneuma's heat has qua heat, the organizational 
properties by the ‘purity’ or ‘fineness’ (n. 30 above, esp. Balme loc. cit.) 
unique to this sort of heat (which ‘fineness’ is specifiable—l am arguing— 
only as being a potential to produce an organism of a certain sort). [See, 

on hypothetical necessity, Cooper 1987 and Balme 1987c. | take Cooper's 
thesis regarding the operation of material (or ‘Democritean’) necessity in 
organic nature to include, roughly, the following proposition: certain organic 
outcomes do not come to be of material necessity; those that do, do so only 
conditionally upon the coming to be of those that don't. This way of putting it 
shows that Richard Sorabji's criticism (1980, 173-74) of the view expressed 
in this note was misguided. The deer's shedding of horns (PA 663b12ff) is 
for the sake not (as Sorabji suggests) of greater lightness per se but of the 
contribution (heneka opheleias: 663613) such lightness can make to the life 
of the deer, and that good when achieved is not achieved of necessity. As 
Cooper points out (1987, 265), Aristotle explicitly denies in the theoretical 
passages (and never asserts in the biology) that (e.g.) individual deer come 
to be and continue to exist of necessity. ] 
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(33) 984b11-18. 
(34) 988b8-16. 


(35) Though Aristotle does not here say so, it is clear from similar language 
in PA that he means both the regularity of the heavenly motions and the 
organization of living organisms: cf. 1.5 644b22-645a36. 


(36) While Aristotle does not argue on behalf of this charge here, he would 
surely do so along the same lines as he does in rejecting fire as the cause of 
nutrition in An. Il.4 (quoted and discussed in section IX above). See also n. 38 
and my analysis of the first argument in Phys. II.8, in section XI below. 


(37) 198b12-29. 


(38) 198b34. That this is so becomes certain if we consider how Aristotle 
could possibly characterize the alternative view as maintaining both that 
development is due to necessity and that it is due to chance (in the wider 
sense which encompasses chance and spontaneity). For a good discussion 
of this see Guthrie 1965, 163-64 and 414-19. [This language is nicely 
explained in Cooper 1987, 251. However, Cooper has maintained (1987, 
250-53) that the line of argument outlined in this passage is independent 

of Aristotle's thesis that material natures are insufficient to explain the 
formation of precisely structured living outcomes. According to this line, 
Cooper claims, even if material natures were sufficient in that way, they 

still would not explain why these outcomes are good for the organism which 
possesses them; on the materialists’ view, that they are beneficial would be 
a coincidence. But it is not clear that this is right. His point, | take it, is that 
even if material factors explained the regular production of, say, just this 
type of eye, and of just that type of eye-covering, they would not explain 
why the type of eye-covering that is in fact produced is just the kind needed 
for the successful functioning of just the type of eye produced. But, if the 
material natures were such as regularly to produce, by themselves, just 
such eyes and just such eye-coverings (etc.), then they would be such as 

to produce just such well-covered eyes (and just such well-organized living 
things); no further explanation would be needed. It is not as if they could 
have produced bad eye-coverings, or none, in this circumstance. Of material 
necessity, when there are these eyes, there are also those eye-coverings. 
Once one sees that the material natures are such as to produce such wholes, 
the only further question one could be asking would be why material things 
have the natures they do, and as Cooper rightly argues in his discussion of 
material necessity, this was not a question Aristotle thought one could ask. 
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For this reason, | am still inclined to read this first argument in Phys. II.8 as 
presupposing the thesis that material natures are insufficient by themselves 
to generate living organisms or their parts. (On the role of the concept of 
‘the good’ in Aristotle's teleology, see also the bracketed addition to n. 18 
above, and section | of ‘Postscript 1986’ below—and now chapter 2 below.) 
James Lennox (1982) has argued that the contrast between sexual and 
spontaneous generation is central to understanding the contrast between 
teleological and non-teleological processes in Aristotle. | do not think that is 
right, and have discussed his paper in chapter 6 below. ] 


(39) In the broadened sense that includes natures, as above n. 17. 
(40) Cf. Charlton 1970, 114-17. 


(41) 198b34-199a7. That the subject of this argument is organic 
development, and not natural things as such, is argued successfully by 
Charlton 1970, 120-21. [David Furley has argued against Charlton on 

this matter in his 1985. In editorial comments on his penultimate draft, | 
proposed a simpler reading of 198b36, which if right defeats his argument. 
Furley summarized my argument in his n. 3, then, oddly, argued that my 
thesis must be wrong because it has the same problem Charlton's does, 
the very problem which my reading enables Charlton to avoid. See now the 
excellent discussion of this passage in Irwin 1988, 522 n. 18.] 


(42) Interpreted as above, n. 38. 


(43) The harshest such criticism is that of Cherniss 1935, 250-52; cf. Charlton 
1970, 123. 


(44) Ross 1936, 43. 


(45) Balme's masterly analysis (1972 [1992] ad Joc.) of the structure of this 
chapter is invaluable here. [See now also Lennox 2001a ad loc.] 


(46) 642a1-2, 13-27. 
(47) 640b4-28. 
(48) Earlier at 640a19-27, quoted in the next note. 


(49) 640b18-28. Cf. 640a19-27: ‘So Empedocles was not right when he 
said that animals have many of the characteristics they do because “it just 
happened this way” in the process of coming to be—e.g., even the spine, he 
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says, is such as it is because “it happened to get twisted and thus break”. He 
was unaware, first, that the productive seed must have a specific (to/autén) 
potential and, secondly, that the producing agent is prior, not only in logos 
but also in time—for a human begets a human, and therefore it is on account 
of the parent being of such a sort that the child's coming to be is such as it 
is.’ 


(50) Thus, ‘the reason why our predecessors did not arrive at this method of 
procedure is that the what-it-is-to-be (to ti Gn einai) and the defining of the 
being (to horisasthai tén ousian) did not exist’ (642a24-27). 


(51) The argument of these sections (and of this essay as a whole) suggests 
an account of Aristotle's four causes in terms of the concepts of potentiality 
and actuality. Every process is the actualization of a pair of potentials, active 
and passive. (A nature may be thought of as an internalized potential-pair.) 
The bearer of the active potential (the ‘whence the source of motion’) is 

the efficient cause. When the outcome of a process is so organized (has 

a logos such) that it has a distinctive manner of acting (an ergon) not 
reducible to the qualitative changes of its material constituents, then the 
active and passive potentials must be irreducibly potentials for form. This 
form, which must be specified in the identification of these potentials and 
their actualization (the ‘what it is to be’ both of the outcome and of its 
development), is the formal cause. And since the process, the development, 
is irreducibly for that form, that form (‘that for the sake of which’) is the final 
cause. Such a conception of causality presupposes, of course, the reality of 
natures and potentials. Aristotle's case against Hume here may in part be 
found in Metaph. 0.3, but a fuller and stronger case can be constructed from 
other texts. [There is an excellent discussion of Aristotle's concept of ‘the 
nature of a thing’, and its role in his natural philosophy, by Sarah Waterlow 
Broadie in Waterlow 1982, esp. chs. 1-2. Professor Broadie does not 

discuss the implications of her analysis for our understanding of Aristotle's 
conception of a cause, but it would be well worth someone's trying to draw 
out those implications. Her analysis, for one thing, provides an explanation 
of why accounts of a/tia in Aristotle simply in terms of necessary and/or 
sufficient conditions (as Sorabji 1980, ch. 2 argues) must fail, and why it 
does not follow that we must fall back on epistemologically oriented analyses 
(such as Sorabji offers) which explicate a/tia in terms of explanation. (Cf. n. 2 
above.) | hope to explore this issue elsewhere. ] 


(52) Advocates include Zeller (1897, |. 459-61) and Collingwood (1945, 83- 
85). | include in this category interpretations which speak of an ‘unconscious 
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desire’ on the part of the embryo (e.g., Rist 1965), since ‘unconscious 
desire’, as psychologists use the term, is possible only to beings capable 
of conscious desire. Thus, as meant in its ascriptions to embryos, this 
characterization is actually not metaphorical and illuminating, but self- 
contradictory. [Robinson 1983 defends a form of the ‘immaterial agency’ 
view in the course of a critique of the contrary view in Nussbaum 1978. 
His argument rests, | think, on a confusion between soul as efficient cause 
and soul as final cause, and more generally between the dunamis which is 
efficient cause and its object (what, as we say, the dunamis is for) which is 
final cause (as per n. 51 above.] 


(53) Randall 1960 is often read this way (and not without warrant)— 
e.g., by Toulmin and Goodfield, who give an admirably clear statement 
of this interpretation in 1966, 83-85. Cf. Wieland 1970, sec. 16, ‘Zum 
Teleologieproblem’ (English translation in Wieland 1975). 


(54) One of ta bougené androproira (Phys. \I.8 198b32; cf. DK 31 B61). 


(55) My hesitation in attributing this consequence to the interpretation is 
due to the vagueness of its notion of ‘intelligibility’. If a process were taken 
to be ‘intelligible’ only in terms of its end if and only if the potential being 
actualized was irreducibly for that end, then the objection would not hold. 
Even in that case, however, the ‘irreducible potential’ interpretation would 
constitute a significant advance, as | go on to indicate. | am indebted to 
Richard Schuldenfrei for bringing this possibility to my attention. 


(56) [In an important discussion of teleological explanation in Aristotle 
(Waterlow 1982, chs. 1-2), which | was delighted to find has much in 

common with my own, Sarah Waterlow Broadie takes me to task for the 
exaggeration involved in my ‘empiric Aristotle’ (91). She argues that the 
commitment to irreducibility of the sort | have argued here (and on which 
she has much to Say that it highly illuminating) is bound up in the very 
notions of substance and the nature of a thing. Since these notions are surely 
among ‘the fundamentals of [Aristotle's] philosophy’, if teleology goes so 

go some fundamentals. (Johnson 2005, 183 n. 39 makes a similar point, 
although oddly he ignores what | said in the present note, first published 

in 1987, or in the last section of chapter 3 below, first published in 1997, 

and referred to at the end of this note.) It is not clear to me, however, that 
reducibility of the sort Aristotle denies would render the notion of nature 
inapplicable at the elemental level or, more importantly, that there would 

not be other grounds on which the substantiality of living things or even their 
teleological character could be grounded. There are weaker sorts of teleology 
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that we could imagine Aristotle legitimately retreating to, upon being faced 
with, and coming to accept, a more quantitative and structural chemistry. 
Such teleologies could certainly give no trouble to his concept of the 

nature of a thing, and would probably sustain his theory of substance. (The 
thesis ‘T1’ that Bradie and Miller [1984] describe as ‘the core of Aristotle's 
teleology’ [143] is an example of such a weaker teleology. Their mistake, as 
| see it, is in claiming that this is the thesis which Aristotle actually argues 
for, and not the stronger ‘T2’. They seem to assume [cf. 142 bottom] that 
Aristotle wanted to leave open the possibility of there being a deeper level 
of matter to which potentials for form were reducible, but there is surely no 
evidence for this. What is puzzling is how, if that were Aristotle's position, it 
would still be classified as ‘Irreducible Compatibilism’, as Bradie and Miller 
correctly argue earlier it is, rather than (e.g.) the unwanted ‘Supererogatory 
Compatibilism’. Though | must take issue with them here, | am gratified by 
their endorsement of many of the claims of this essay. [See now ch. 3 below, 
for further discussion of their interpretation. ])] 


The issues raised by Professor Broadie require further investigation. Though | 
stand by my original statement, | happily concede that in her very rich study 
she has shown the question more complicated and subtle than | had made it 
out to be.] 


(57) [Some of the ideas developed in the Postscript and additional notes, 

as well as the main themes of this chapter, were presented to several 
meetings of a graduate course | gave with Professor J. L. Ackrill at Oxford 
University in Trinity Term 1984, on ‘Substance and teleology: some issues 

in Aristotle's biological works’. | am grateful to all those who participated in 
discussions on that occasion, both inside and outside of class, and especially 
to Professor Ackrill and to David Charles, both of whom forced me to sharpen 
some formulations—and some thoughts. In addition, | have benefited over 
the years, since the original publication of this essay, from discussions of 
these ideas with more people than | can name, but | have benefited most, | 
think, from exchanges with David Balme, James Lennox, and (more recently 
especially with) David Charles. Warm thanks are due also to Richard Sorabji 
and Sarah Waterlow Broadie for discussing some of my views in print, 
especially to Sorabji, who was the first and with whom | had in addition some 
valuable correspondence. ] 


(*) Cf. n. 56 above. [This sentence, written in 1986, still holds true today, in 
2010.] 
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(**) This is not to say that PA is unconcerned with generation. PA is concerned 
with why animals have the parts they do, and animals have the parts 

they do partly because some such parts are needed (or are best) for the 
functioning of the whole and partly because the available materials permit 
those parts: tej men heneka tou...tei de ex anangkés. PA will thus have 
things to say about the ‘necessary natures’ of the available materials, and 
the constraints these natures place on what parts could be formed to fulfill 
a needed function, but it will not focus on the generative process as such, 
and its timing and stages, and how these are necessitated by the nature of 
the result to be produced: those are the focus of GA, and GA's initial focus 
is not so much the final cause of generation but its efficient cause: what 
antecedent movements (as it were) produce offspring one in form with their 
parents and how they do it. (Cf. GA I.1 715a11-18, Il.1 733b23-32, etc.) Since 
the movements Aristotle identifies are those borne by the heat transmitted 
from the father, and involve, in addition to low-level material dunameis, a 
dunamis for form, teleological explanation will be inevitable, the end being 
the object of the dunamis that is the efficient cause, what, as we say, that 
dunamis is ‘for’. And teleological explanation does appear in GA, both for 
generation as such and its general features (Il.1 731b18-732a11, 6 742a16- 
b17, 743a36-b3), and for particular formations, timings, and sequences 
(743b3-18, 744a35-b9, etc.). But it is introduced selectively and is not the 
primary focus of the work. Still, insofar as they are concerned with for-the- 
sake-of relationships, PA is primarily concerned with being for the sake of, 
GA with coming to be for the sake of. (For more on PA as just described, see 
Lennox 1997b; for more on GA, chapter 4 below.) 


(**) | owe this characterization of my position to David Furley (in comments 
he provided on a portion of my dissertation, in the mid-1970s). 
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The analysis of Aristotle's natural teleology elsewhere in this book makes no 
defining reference to the good. While natural ends are inevitably good, they 
need not and should not, as many interpreters think, be defined in terms of 
the good. NE | appears to define good in terms of end. And a consideration 
of Aristotle's use of normative or value-oriented categories of language for 
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— shows that they are all to be understood ‘naturalistically’, in terms of the 
actualization of an ‘irreducible potential for form’, which need not be defined 
normatively. 
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In chapter 1 (and elsewhere) | have offered an interpretation of Aristotle's 
conception of final causality in terms of his conception of an ‘irreducible 
potential for form’. | have argued that final causality is operative in 
nature, and teleological explanation thus appropriate, only when there 

is being actualized a potential for a complex organic outcome which is 

not ontologically reducible to a sum of actualizations of potentials of the 
organism's elemental constituents. At no place in this analysis do | refer to 
the goodness of that complex organic outcome.1 


Some recent writers have suggested that the absence of any reference to 
goodness in the analysis of Aristotelian ends is a mistake. Thus, one of the 
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most influential recent discussions of teleological explanation, John Cooper's 
1982 Owen Festschrift paper, ‘Aristotle on Natural Teleology’, begins as 
follows: 

Aristotle believed that many (not, of course, all) natural events 

and facts need to be explained by reference to natural goals. 

He understands by a goal (hou heneka), whether natural or 

not, something good (from some point of view) that something 

else causes or makes possible, where this other thing exists or 

happens (at least in part) because of that good. 


In a note at this point, after citing some passages, Cooper states: 
That the concept of a goal is the concept of something good 
is a view Aristotle inherited from Plato's Phaedo (cf., e.g., 
97c6-d3, e1-4, 98a6-b3, 99a7-c7); unless one bears the 
connection between goal and good clearly in mind one will fail 
to understand much that Aristotle says about natural teleology, 
and many applications he makes of it...Andrew Woodfield 
(1976, pp. 205-206) correctly notes that according to Aristotle 
all teleological (p.46) explanations are claims that something 
happened because it is good, and makes this theme central to 
his own unifying account of teleological description.2 


In a paper published in the 1985 Balme Festschrift, Charles Kahn makes a 
similar claim, and he too cites Woodfield: 
The following schema is borrowed from Andrew Woodfield, 
whose analysis seems to me the most insightful. (The 
formulation here is limited to the simpler case of natural 
teleology, as distinct from the intentional finality of art and 
choice). A is (or occurs) for the sake of B may be analyzed as: 


(i) B is good (for the relevant subject) 
(ii) A contributes to, or is necessary for, B 
(iii) Therefore, A occurs (the relevant subject has or does A).3 


As these commentators have noted, Aristotle himself frequently conjoins 
the terms telos (‘end’) and hou heneka (‘that for the sake of which’) with 
agathon (‘good’).4 And there are several passages where he appears to 
suggest that reference to the good is fundamental to our understanding 
of the end or final cause. For instance, in Metaph. A.7 he characterizes his 
predecessors’ limited grasp of the final cause as follows: 

That for the sake of which actions and changes and 

movements take place, they assert to be a cauSe in a way, 
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but not in this way, i.e. not in the way in which it is its nature 
to be a cause. For those who speak of reason or friendship 
class these causes as goods; they do not speak, however, as 
if anything that exists either existed or came into being for 
the sake of these, but as if movements started from these. 

... Fherefore it turns out that in a sense they both say and do 
not say the good is a cause; for they do not call it a cause qua 
good but only incidentally.5 


The way in which it is the nature of that which is a hou heneka to bea 

cause is aS a good which is aimed at, and not as an efficient cause which 
happens to be good. On one reading of this passage, at least, a final cause is 
essentially something good. 


The frequently cited Physics |Il.2 passage in which Aristotle explains why 
death is not the goal of life even reads as if an antecedent conception of 
goodness serves as a criterion for determining which state is the end or goal 
of a process: 

Now, the nature is the end and that for the sake of which. For 

whenever to a continuous change there is a definite end, this 

is last and that for the sake of which. (And so even the poet 

could write, laughingly, ‘He has reached the end for the sake of 

which he was born’—for not everything last can be an end, but 

only the best.)6 


(p.47) Finally, as part of the argument in De Somno which establishes what 
the final cause of sleep is, Aristotle even writes: 

The waking state is an end, for perceiving and thinking are an 

end for all those who have them—for these are best and the 

end is something best.7 


Now, | of course agree that for Aristotle a natural goal or end is always 
something good and is a (final) cause in virtue of that about it which makes 
it good, but | do not believe that the fundamental account of what it is 

for something to be an end for Aristotle must—or indeed should—refer to 
the goodness of that end. The account of what it is to be an end, and the 
criterion for determining what stage of some end-directed process is its end, 
can be given—ultimately must be given—without reference to the goodness 
of the end in question. The concept of an end, on my view, is rather to be 
understood by reference to Aristotle's conception of an actuality (and of the 
potentiality for certain actualities). Because of his analysis of the good, the 
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very same states (or activities) which are ends will also be goods, but they 
will not be ends in virtue of being goods.8 


In his paper just cited, however, Charles Kahn suggests that such a view is 
unsatisfactory because one will need in any case to ‘build into the analysis of 
actualization the required normative component’: 

The schema adapted from Woodfield has the advantage of 

making explicit the normative or evaluative status of the telos, 

which Aristotle will usually describe as ‘the good’, ‘the best’, 

or ‘the divine’ (to beltion, to ariston, to kalon, to theion, and so 

on). It is true that Aristotle also speaks of actuality (energela, 

entelecheia) as the goal in teleological contexts, and we 

can give a partial explication of his notion of telos in terms 

of the degrees of actuality, as the more or most complete 

realization of a thing's potentialities.2 But this strategy can 

give an adequate account of Aristotle's conception only 

if we build into the analysis of actualization the required 

normative component. For potentialities are typically two-way 

possibilities, and a living organism is always potentially a dead 

body. As Aristotle remarks, it would be ridiculous to describe 

this final stage in the life cycle as ‘that for the sake of which’ 

the thing was born.10 


(p.48) The truth of Kahn's conclusion aside, however, his argument is not 
right. In Metaph. ©.4 Aristotle states that it is only rational potentialities 
that are ‘two-way possibilities’ (‘for contraries’, he says); non-rational 
potentialities are each of one state (mia henos: 1046b4-6). And in Metaph. 
HH.5 he specifically denies that ‘a living organism is always potentially a 
dead body’: 

It's a particular aporia too why the wine is neither matter of 

the vinegar nor potentially vinegar (after all, vinegar does 

come-to-be ‘out of’ it), nor the living being potentially a dead 

body. No: rather [these] corruptions are per accidens, it's 

the matter of the animal that is itself by way of its corruption 

a potentiality or matter for a dead body, likewise the water 

[not the wine, that's matter] for vinegar; for they come-to-be 

‘out of’ these [vinegar from wine, corpse from animal] in the 

fashion that night [comes-to-be] ‘out of’ day.11 


The potential being actualized in the development of a living thing is for 
the mature state (akmé), the full development of the organism's soul or 
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form. If a normative analysis of ends is required, that can only be because a 
normative analysis of a potential for form is required, and thus a normative 
analysis of form itself: on this view, that state will count as the form (and 
thus as the object of the dunamis that grounds teleological explanation) 
which is by independent standards the best stage.12 We need to show, by 
contrast, that one can both identify that state (viz. the full development 

of the organism's soul or form), and establish its status as object of the 
potential being actualized in organic development, without use of any 
conception of the good. 


| want first to establish the plausibility of the enterprise of seeking a non- 
normative analysis of ends via a non-normative analysis of objects of higher- 
level dunameis in Aristotle by exploring some problems in the normative 
analysis itself. 


These problems are all variations on one theme, viz., that ends cannot be 
analyzed in terms of goodness because goodness must be analyzed in terms 
of ends and, ultimately, in terms of a notion of actuality which is not itself 
analyzed in terms of goodness. 


| would like to show, specifically, that for Aristotle the goodness of 
something, at least in biological contexts, is regularly its capacity to 
contribute to the continued life (to zén) of the organism which has or 
performs or undergoes that something, where the notion of what it is to 

live does not itself rest on a prior notion of the good. This needs to be done 
in stages. First | argue that there is a standard use in the (p.49) biology 

of good/better/best in which they have this sense. Then | consider three 
concepts, which are sometimes used by Aristotle to designate biological 
ends: (i) living wel/ (eu zén); (ii) being valuable (timion); and (iii) being divine 
(theion). These concepts are often thought to extend beyond the notion of 
living by incorporating a prior and distinct notion of the good. | attempt to 
show that these concepts are in fact constructed either out of this notion 

of living or out of the notion of actuality under which Aristotle in any case 
subsumes living, which notions are not defined in terms of a prior notion of 
the good. | suggest that Aristotle's notion of goodness is rather itself defined 
in terms of the notions of actuality and end (and that Aristotle's theory here 
is not circular). 


| then turn to my claim that a non-normative account can be given of the 
object of an irreducible dunamis for form, and thus of the final cause in 
Aristotle, and | outline such an account. | close with some remarks about 
the evidence earlier cited for dependence of end on good, and about what 
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in general is the place of references to the good in Aristotle's discussions of 
natural teleology. 


Prima facie case against the normative analysis of ends: 
Nicomachean Ethics | 


The first problem with the claim that Aristotle would define an end in 
terms of goodness is that he surely seems to do the reverse in NE |. The 
first sentence of NE makes it clear that the concept of the good finds its 
conceptual roots in the fact that humans, at least, strive for ends. Among 
the things that are first to us about goodness, from which we may build our 
analysis of its nature, is the fact that it is a concept applicable to objects qua 
ends of action: 

Every art and every inquiry, and similarly every action and 

choice, is thought to aim (ephiestha/) at some good; and for 

this reason the good has rightly been declared to be that at 

which all things aim (hou pant’ ephieta/).13 


The logic of Aristotle's argument across NE | is notoriously difficult to unravel, 
but one very plausible reading has it that the argument's aim is to determine 
the nature of the human good by way of determining the nature of the 
natural human end. Thus, the notorious conditional at the start of chapter 

2 begins and ends: ‘If, then, there is some end (te/os) of the things we 
do,...clearly this must be the good and the chief good (tagathon kai to 
ariston).’ And one criterion for the ‘chief good’ in chapter 7 is that it be a 
‘complete end’ (a telos which is teleion: 1097a28). Of course, this notion 

of completeness is itself explained in terms of the difficult notions of the 
object-of-choice and the object-of-pursuit (to haireton, to diokton), and one 
might imagine that these are to be explained in terms of the apparent good. 
But the (p.50) discussion of the parallel notion of the object-of-wish in III.4 
suggests that such an approach would be wrong: in addition to the apparent 
object-of-wish there is a natural object-of-wish (cf. 1113a21), as there are 
natural goods (cf. EE 1248b26ff.14). These natural objects-of-wish and natural 
goods will appear good to the good man (spoudaios), but their natural 
goodness is not constituted by their so appearing: as Aristotle says, the 
spoudaios or phronimos is the measure (for those who need a measure)15 
because he sees the truth.16 


Finally, the famous function argument makes clear the dependence of 
goodness on natural ends: ‘in general, for all things that have a function, the 
good and the “well” is thought to reside in the function’, and the function 
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is always a certain kind of life. Of course, the good for S is to perform S's 
function well, and we will need to see if this adverb imports a distinct 
standard not constructible from the notion of the function itself. But, prima 
facie one might think it does not, since the notion of function already carries 
a reference to an immediate end, and thus would seem to carry an internal 
standard of success or failure. To perform a function is to achieve the end. 
To perform it wel/ would be to achieve that end fully; to perform it less than 
well, to fall short of the end in some way. For instance, the function of NE 
|.7's lyre-player is not merely to make some plucking motions, but to produce 
music that itself serves some natural function, e.g. enjoyment or honoring 

a god. A lyre-player plays well if the music he produces is fully satisfying to 
man or god; less than well if he falls short of that end. The esthetic criterion 
that the good lyre-player meets is already contained in the function of the 
lyre-player as such.17 


‘The good’ and ‘the better’ in the biology 


The biological works will support this thesis of the dependence of good 

on end, so let us turn to them. We will see that the goodness of a state or 
process of an organism lies in its contribution to the life—to the preservation 
and realization of (p.51) the being—of that organism, where the concept of 
life is not itself defined in terms of a prior concept of good. The goodness of 
the life itself will derive rather from the life's being an (approximation to full) 
actuality. 


We may start from an endorsement of at least part of this thesis by David 
Balme, in his 1987 ‘Teleology and Necessity’.18 Comparing Aristotle with 
Plato on ‘the analysis of causes into two kinds, those acting for the sake of 
an end and those acting of necessity’, Balme writes: 
Aristotle too expresses the distinction between the causes as 
between necessity and ‘the better’ or ‘the good,’ although he 
makes it clearer than Plato does that ‘good’ is not an extrinsic 
value-judgment but means the useful or advantageous from 
the animal's viewpoint.19 


And in a note he writes ‘The useful:’ and cites a series of passages in PA 
and Resp.2° Each of these passages explains the presence of a part by 
reference to its usefulness (chrésimon, chrésimotaton) to the organism, 
which usefulness consists of its permitting or facilitating some activity which 
is necessary for its existence as the sort of thing it is. For example: 
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In birds the so-called ‘beak’ is the mouth; for they have this 
instead of lips and teeth. This differs in them according to the 
uses (chréseis) and protective functions (bo/étheia/) #it has#. 
For in the case of the so-called crook-taloned birds all have a 
crooked beak because (dia) they are flesh-eaters and do not 
eat vegetable food; for such #a beak# is useful for (chrésimon 
pros) mastery #of their prey# and is more able to exert force 
(biastikoteron)..., while in the case of the other #birds#, the 
beak is for each useful in relation to its mode of life (bios), e.g. 
in woodpeckers it is strong and hard...21 


The crooked beak permits mastery of prey and facilitates the exertion of 
force. Now, the term ‘good’ (or ‘better’ or ‘best’) is not used in any of the 
passages that Balme cites, but | take it his point is that these passages 
could equally well have used ‘good’ (or ‘better’), as others do, and that this 
suggests that (nuances apart) ‘useful’ and ‘good’ have here essentially the 
Same meaning. 


Balme is certainly right that being useful is a way of being good for Aristotle, 
and that cases of usefulness are subsumed under such generalizations as 
that certain things happen because it is better (dia beltion, heneka beltiou). 
Aristotle sometimes connects these terms, and occurrences of one seem 
replaceable with the other. For instance, in PA IV.12, speaking of the web- 
footedness of some birds, Aristotle says: 

(p.52) So these #feet# result of necessity on account of these 

causes; but they are ‘on account of the better’ in that #these 

birds# have such feet for the sake of their mode of life (bios), 

for they live in the water, and while their wings are useless 

(achreioi), these feet are useful (chrésimo/) for swimming. 

(694b5-9) 


And in JA 8 Aristotle cites his familiar generalization that ‘A nature makes 
nothing without a point but always for the best for each thing from among 
the things that are possible to it, preserving the particular being and essence 
of each’, and then uses it to explain the footlessness of snakes: given their 
particular being and essence, feet would be useless (anophelé here; 708a9- 
20). This same generalization explains why only man possesses hands, given 
his intelligence, in the well-known passage on hands in PA IV.10, since only 
man can make of them the multiple uses they permit (echrésato, chrésimon: 
687a15-23). Finally, as examples of occurrences of ‘better’ which could 
easily be replaced by ‘useful’, here are three from PA: 
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The differences that there are among #different specimens 
of# each of these #uniform parts# are for the sake of the 
better....The thicker and hotter blood is more conducive to 
sensation and thought. The analogue to blood has difference 
in the same way, and so bees and other such animals are of a 


more intelligent nature than many of the blooded #animals# 
sag? 


One must admit that it is the same with the other [uniform] 
parts and with the non-uniform: difference is present—some 
for (pros) the functions and in general the being of each of the 
animals, others for ‘the better or worse’, e.g. the eyes of some 
are hard, of others fluid, and some have eyelids, others not; in 
both #the difference# is for greater accuracy of vision.23 


The kidneys are present in those [animals] that have them 
not of necessity but...where the [residue] is somewhat more 
abundant, to help the bladder perform its function better.24 


The various passages | have quoted are interesting for another, related 
reason. They make it clear that, where something's presence is said to be 
‘better’ than its absence, its contribution is to enhance the performance of 

a function that would be performed without it (if not as well). The bladder 
would excrete the waste fluid anyway, but the kidneys enable it to do it 
more thoroughly or quickly. The bird would see anyway, but a more fluid eye 
gives its vision a greater accuracy. All blooded animals have strength, but 
thicker and hotter blood makes its owners stronger. All animals have some 
discriminative power, but the right consistency of nutritive fluid gives bees 
more. The crooked beak enables crook-taloned birds to exert more force. 
And so on. At one point in Juv., having noted that ‘we see that in (p.53) all 
things nature produces what is best’ (here to kalliston), Aristotle uses as 

the measure of ‘best’ that result which ‘most enables each of the parts fully 
to perform its proper function’ (malista apotelei ton morion hekateron to 
hautou ergon: 469a28-31). In all these cases a part is not ‘better’ because 

it has added some capability which meets some standard of goodness 
‘extrinsic’ (as Balme would put it) to survival needs; rather its betterness 
consists precisely in its facilitating the fulfillment of those needs. Even where 
the feature whose presence is better adds a function, as perhaps the webbed 
feet make possible swimming (and not just make it go better), its betterness 
is its use in enabling the animal to fulfill the needs of its distinctive mode of 
life. 
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‘The well’ 


But, some animals do not only live, but live well—and Aristotle says of some 
parts that they are not merely for the sake of living (to zén), but are for the 
sake of living well (to eu zén). Does that not introduce a standard of the good 
independent of the life of the organism? 


| don't think so. Though a fair number of passages in the biology speak of 
‘the well’ (to eu), very few speak of ‘living well’ (to eu zén). In fact, | Know of 
only one: a passage in PA II.10, which runs as follows: 

Now, plants are by nature stationary and thus do not have 

many sorts of non-uniform parts: to few activities (praxeis) 

correspond the exercise (chrésis) of few organs.... Those 

which have, in addition to life, sensation have a polymorphous 

nature, and more in some than others, and the most varied in 

those whose nature has a share not only of living but also of 

living well. Of this sort is the genos of men, for it alone of the 


animals known to us has a Share of the divine, or it most of all. 
ee) 


One might take this passage as implying that having a share of the divine is 
a necessary condition of having a share of living well, but the surrounding 
context suggests that this might only be a sufficient condition.26 In any 

case, the import of this passage is not clear,27 and animals which have such 
shares are not here said to have their extremely varied structure for the sake 
of living well. The passages often (p.54) thought of as claiming that some 
animals have certain of their parts for the sake not of living but of living 
well—for example, towards the end of An. and at the beginning of Sens.28— 
actually declare the parts to be present for the sake of ‘the well’ (to eu). We 
ought, then, to turn to that expression, to ask if it imports a distinct standard 
of the good over and above the requirements of animal life as such, and to 
see what light it might shed on this one occurrence of to eu zen. 


The passage on the kidney, which | quoted a moment ago, makes clear 

that at least sometimes ‘the well’ functions much as does ‘the better’. For, 
the remark that the kidneys were for the sake of the better was merely 
concretizing the initial claim, omitted from my quotation, that the kidneys 
are present (not of necessity but) for the sake of the well (tou eu kai kalos 
heneken: 670b23-4). The same can be said for kalos, which in fact stands in 
for ‘the better’ in the general characterization of explanation by the better in 
PA 1.1: 
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Hence we should if possible say that because this is what it 

is to be a man, therefore he has these things; for he cannot 

be without these parts. Failing that, we should get as near as 
possible to it: we should either say altogether that it cannot be 
otherwise, or that it is at least ka/os thus...(640a33-b1) 


Aristotle's practice with kalos bears this out: it is often used, as is eulogos 
and orthos, to characterize a nature's ‘selection’ of that one from among 
several possible means of fulfilling a function which does the job particularly 
well. For instance, he explains in PA II.10 how the nature has acted 
reasonably (eulogos: 656b32) and well (or finely, kalos: 656627, 657a11) in 
placing the sense organs as they are; had the organ of smell, for instance, 
been divided into two, as that of hearing is, it would not have been able to 
perform its function (ouk an epoiei to hautés ergon: 657a5-6). 


In GA 1.4 Aristotle explains that testicles are not necessary for generation 

(or they would have been present in all cases), so that it must be better 
that they are there than not there, and proposes that the delay in producing 
sexual desire which their winding presence results in prevents that desire 
from interfering with other functions. (Many animals have not got much 

else to do besides feed and reproduce when the mood strikes them, but the 
higher animals at least need a balance (dei sophronestera einai: 717a27) in 
their functioning, and testicles in the case of reproduction, and intestines in 
the case of nutrition, permit that balance. The higher animals would perhaps 
survive and reproduce without testicles, but they would not realize all of their 
natural functions. The term eu is not used here, but this passage is a model 
for those in which it is. 


Thus, in An. Ill.12, and again in 13, Aristotle notes that while touch and taste 
are universal to animals because necessary in the detection and securing of 
nutrition, the other senses are not, but are there rather for the sake of ‘the 
well’ (434b24, (p.55) 435b21). But his argument is peculiar: in both places, 
he infers to the lack of necessity of the other senses from the fact that some 
animals do not have them, but immediately goes on to argue that in those 
that do their presence is necessary.29 The corresponding passage in Sens. 
makes clear Aristotle's point, however: the distance receptors (smelling, 
hearing, seeing) are present for the sake of survival (sotérias heneken 
huparchousin): 

But in those that happen to be intelligent they are also (men... 

de) for the sake of the well, for they bring to our attention 
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many differences, from which wisdom, both theoretical and 
practical, arises.30 


Other organs said to be present for the sake of ‘the well’ are in the same 
situation: lips and tongue are necessary for taste and thus for life, but in 
certain animals they also make possible speech and thus communication.31 


Now one might think that things are for the sake of ‘the well’ when they 
contribute to rational activity, the value of which for Aristotle is not restricted 
to its causal contribution to survival. But we must not fail to notice that 

the ‘speech’ and ‘communication’ that the tongue makes possible is not 
only human speech (/ogos) but vocal articulation and communication 
generally (e.g. among birds: 660a27-b1). Survival, for Aristotle, is, after all, 
preservation of one's being,32 and while some organs make possible the 
preservation of those aspects of the being of an animal that it shares with 
all animals, others make possible the preservation of its distinctive being 
over and above that. The notion of being ‘for the sake of the well’ may be 
meant to capture that fact. Notions of ‘better’ and ‘well’ enter when there 
are options in the survival of the animal. ‘Better’ selects the more efficient 
options from among real possibilities for an animal's particular being,33 but 
‘the well’ may pick out options that exist for animals as such, even if they 
are not real options (but are necessities) for the being of the animal kind in 
question.34 


Even if this hypothesis is right, why should the animal be doing well in 
having features that go beyond what is necessary to animal life as such? 
It does seem as if some standard is involved over and above the being of 
the organism, if not in dictating that the function which the organ serves 
is part of the end, at least in viewing the organism as better off for having 
that organ as part of its being. The significance of this can be best seen 

if we take a look at our next category of end-designating expression: the 
‘honorable’ (as timion is usually translated). 


(p.56) [he ‘honorable’ (or ‘valuable’) 


Here we may start from the remainder of David Balme's note on ‘the useful’ 
which | quoted earlier. After listing passages for ‘the useful’, Balme writes: 
Sometimes he gives precedence to ‘the valuable’ (timion: e.g. 
PA 2, 658a22; 3, 672620; 4, 687a15). But the part's value 
derives from its usefulness, not vice versa: JA 706b14; PA 3, 
672b615.35 
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Balme's translation of to timion as ‘the valuable’, rather than as the more 
common ‘the honorable’ or ‘the noble’, is very helpful. It prevents us 
from automatically reading into the use of the term nuances that should 
be argued for, and which arguably are not present. For, | think Balme is 
right that, for instance, the upper parts are more valuable than the lower 
(672b20), and the heart than the rest (665b20, 744b12), and intelligence 
than hands (687a15), because in each case the former is more central 
to the life and being of the animal than the latter, while the latter are 
regularly there because they contribute to the functioning or realization 
of the former. And, as Aristotle himself points out in the JA passage Balme 
refers to, locations are to be designated as more or less valuable because 
of the organs that are placed there. As James Lennox has pointed out in an 
important discussion of this passage,36 Aristotle alludes to Plato's view in 
the Timaeus (45a), that the origins of animal motion are placed in the front 
because that is a more ‘honorable’ place and ‘more honorable’ parts should 
be in ‘more honorable’ places, and corrects it: 

It is in fact well (ka/os) to speak of these matters the other 

way round, and say that it is because the origins are in these 

[places] that these [places] are more honorable than the 

opposing [ones].37 


There is a small set of occurrences of ‘the valuable’ that do not fit easily with 
this interpretation, however. In one, in GA II.3, Aristotle ranks soul-faculties 
as more or less valuable, apparently indifferent to whether these souls are 
within an animal or across different kinds of animal: 

Now, the potential of all soul seems to be associated with 

a body different from and more divine than the so-called 

elements, and as souls differ from each other in value and lack 

of value, so too this sort of nature differs. (736b29-33) 


(p.57) If Aristotle is speaking only of the relative value of the soul-faculties 
within any given kind of animal, one could make a case for the view that 
the more valuable faculty is more valuable to the being of the animal in 
that it is more uniquely characteristic of it, but even this ranking within 
ends is different from the ranking of relative means to relative ends we 
have been discussing. Insofar as Aristotle is speaking across kinds, this 
passage would be of a piece with the rest of this set of passages, in each 
of which he clearly is ranking animal kinds. There is first the well-known 
exhortation to biological study in PA 1.5, in which Aristotle attempts to justify 
the study of objects that are ‘less valuable’ than those he and his students 
had previously been studying, viz., the stars (645b22-25). Then, in GA II.1 
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(732a17), in explaining why some animals emit semen, Aristotle refers to 
these as ‘the more valuable animals’: their designation as such appears 

to be connected with their ability to move about, their greater heat, and 
perhaps their capacity for knowledge, referred to in the previous chapter 
and said to be something of great value (731a30-b8). And, in speaking of 
spontaneously generated animals in GA Ill.11, Aristotle offers to explain ‘the 
difference in greater or lesser value of the thing being formed’ (762a24- 

25) in terms of the material which is enclosed by the ‘frothy bubble’; so the 
ranking operates even on the lower levels of animals. 


Can we derive this ranking of animals as more or less valuable from the 
notion of life, as we have attempted to do for the notion of ‘the well’? Not 
directly, since we are comparing types of lives and not relative contributions 
to a given type of life. But perhaps we can say this much. This notion 

of one form of life as more valuable than another seems much like the 
common conception today of one form of life as ‘higher’ than another. 

In speaking of one form as higher than another, one might be putting an 
independent premium on one mode of functioning over another, perhaps on 
anthropophilic grounds, but there is another perspective one might have in 
mind. On this perspective, one life-form is ‘higher’ than another if it has all 
the capacities the other has, and then some; the ‘then some’ may be another 
capacity, or it may be a more powerful version of the former capacity.38 This 
could well be Aristotle's meaning in speaking of some animal kinds as more 
valuable than others, and if so it would not involve the importation of any 
criterion of value other than contribution to life—although ‘is more valuable’ 
would not mean ‘makes a greater contribution to life’. 


(p.58) ‘The divine’ 


However, this does not seem fully to capture the premium Aristotle clearly 
puts on knowledge or understanding, and on the capacity for it. This capacity 
surely gets its value in part from the divinity it provides man, and as Aristotle 
says in GA Il.1, ‘that which is valuable and divine is always, in virtue of its 
own nature, the cause of the better in such things as admit of being better 
or worse’ (731b25-7). So, we had better take a look both at this notion of 
divinity and at its role as an end. Does the notion derive in some way from 
the notion of life, or does it provide an independent standard for what will 
count as an end for Aristotle? 


The GA Il.1 passage is explaining the unendingness of sexual generation 
as part of its attempt to explain the existence of distinct sexes. In 
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understanding this passage and the similar ones in An. IIl.4 and GC II.10,39 
it is crucial to remember that reproduction is, for Aristotle, an extension of 
self-preservation: the animal is unable to preserve itself eternally, so it does 
the next best thing towards its preservation—it leaves behind something 
essentially like itself. The aim is se/f-preservation, not preservation of the 
species. (The latter is a consequence of the former.) And insofar as eternality 
confers divinity, the organism is aiming at a form of divinity, as Aristotle 
himself says in the An. passage: 

It is the most natural function in living things, such as are 

complete and not mutilated or do not have spontaneous 

generation, to produce another thing like themselves—an 

animal to produce an animal, a plant a plant— in order that 

they may partake of the everlasting and divine in so far as 

they can.40 


So, in aiming at divinity, animals are not aiming at something other than 
self-preservation; divinity here just is eternal self-preservation, eternal self- 
continuation. 


And perhaps reason is, of faculties, most divine, because its exercise most 
embodies that crucial feature of divinity, eternal self-continuation. To see 
that, let us remind ourselves what it is after all that defines divinity for 
Aristotle. To be divine is to be godlike, so let us ask what features render 
Aristotle's god what he is; and since his life is best of all, what features 
render his life best. Is his life best because it involves (is constituted by) the 
exercise of reason—or is the exercise of reason best because it embodies 
certain features more definitive of bestness? 


In fact, of course, it is the latter. God's life is best, according to Metaph. A, 
because it is eternally actual: 

The first mover, then, of necessity exists; and in so far as it is 

necessary, it is good, and in this sense a first principle....On 

such a principle, then, depend the heavens and the world of 

(p.59) nature. And its life is such as the best which we enjoy, 

and enjoy for but a short time (for it is ever in this state, which 

we cannot be), since its actuality is also pleasure.41 


Apparently, goodness for Aristotle is logically connected with actuality, with 
being fully in actuality what one is. The cosmos is such as to require a being 
which is always fully actual, and that being's activity, whatever it turns out 
to be, will be the best possible, precisely as being something which can be 
and is eternally actual. What can that being's nature be, if it is always to be 
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actual? Well, it must be thought, since only thought can be always actual, 
though only under one condition, viz., that it is not attached to any body. 

For a body would entail deterioration, and thus the need for sleep, and, 
eventually, death. Other beings can only approximate to the goodness of this 
being, but each does so not by attempting to mimic it—say, by trying to be 
an unmoved mover, or an object of love—but by realizing its own nature as 
much as possible. Other beings imitate the prime mover insofar as it is (or, 
as some philosophers put it, ‘under the description’) something ‘fully actual’, 
something ‘fully itself’. Living organisms pursue actuality by pursuing life: 

‘in the case of living beings, to be is to live’ (An. 1.4, 415b13). Thus, in sum, 
references to divinity, eternality, value, and wellness in the description of 
the end of a living thing do not add distinct features to the notion and aim of 
self-maintenance, of life. They rather bring out and underscore aspects of the 
nature of that notion.42 


(p.60) Ends and potentials: a non-normative analysis 


This too-brief excursion into Metaph. A supports the main line of argument of 
this chapter: if goodness is essentially actuality, the full realization of one's 
actual ends, it cannot serve to define, even in part, what those ends are or 
what it is to be an end. What then does? 


| return to my own analysis of Aristotelian teleology, referred to at the 
beginning of this chapter, and presented in chapter 1. To say that the 
development of a living thing is aimed at the full realization of its powers 
(e.g., above, p. 47) is, for Aristotle, not merely to say that it is moving 
through stages, and that the stage ‘being at the height of its powers’ is the 
best state for it.43 Rather, that stage is the best state for it precisely because 
in that state it js at the height of its powers, and because its nature /s to 

aim at that state. The living processes that constitute that development 
really are aimed at that state; they really are—as my analysis has it—(stages 
in) the actualization of a potential for being in that state. There just are 

real dunameis for mature states in the world, and when these dunameis 

are actualized, developments are (p.61) aimed at those states.44 The only 
questions that remain are how one tells in any case that such a dunamis 
exists, and how one tells what the ends of such dunameis really are. 


To those questions | would like to propose the following outline of a 

reply. Dunamis is an explanatory notion in Aristotle. One establishes the 
existence of a dunamis by showing that reference to it is necessary if one 
is successfully to explain certain facts (here, certain facts about the living 
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world). That one must appeal to a dunamis to explain certain facts does not 
constitute the existence of that dunamis; that would be too anachronistic 
(and unappealing) a notion for Aristotle. But that is how we know that 

a dunamis exists. Now everything in the living world is made of the (so- 
called) elements, and these have certain dunamelis in their own right. So 
explanation must start from there, in the sense that in trying to determine 
what dunameis there are in the world, one must ask if there is anything one 
knows exists that cannot be explained by those elemental dunameis. If there 
is—as my ‘ontological irreducibility’ thesis claims—that then establishes 
the existence of a dunamis—for just those features of organisms which 
cannot be explained by the organism's constituent materials alone. Since it 
is precisely the capacities for successful living which are not explainable in 
terms of element-potentials, it is these for which there must be potentials 
over and above the element-potentials. And why are these potentials 
potentials for the mature state, and not for youth, old age, or death? Surely 
because all the others are explainable from the existence of a capacity for 
the mature state, but the latter is not explainable from them. If the potential 
were for death, we would have no explanation of growth and development 
(and death can in any case be explained from element-potentials). If it were 
for some state of lesser efficacy relative to survival than the mature state, 
we would have no explanation of the development from that state to the 
state we now call maturity (if the state in question came before the mature 
state), nor of the development to maturity that occurred before that state 
was reached (if that state came after maturity). But movement to maturity 
does occur, and needs explanation. Only a potential for development to 
maturity would explain that. Such a potential must then be present, and 
must be being actualized. 


The place of the good in Aristotle's natural teleology 


There is, of course, much more to be said about these issues. There is more 
to be said about the concept of form, for instance; and about its connection 
with irreducibility and actuality; and about the Metaph. 0.6 conception of an 
activity that is an end in itself; and about Aristotle's theory of thought. But all 
these issues are for another time. | would like to close with some remarks on 
my initial (p.62) question: what /s the place of the good in Aristotle's natural 
teleology? If it is not to provide an inescapable criterion for something's 
being an end, what is it? 


Well, perhaps it is to provide an escapable criterion. That is to say, one 
function of the frequent use of the language of the good in introducing the 
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notions of end and that for the sake of which, might well be to serve as a 
pointer towards these more fundamental notions of end and actuality. What 
is first to us will not be what is first in nature, but we must start with what 
is first to us. So Aristotle regularly picks out the end of a process or part for 
us by speaking of the good it contributes to or realizes. Doing so enables 
him to pick out ends correctly and simply, but this is not because the state 
or activity's being good is part of what it is for it to be an end; rather this 

is because it is more easily recognizable than the ontological complexities 
which underlie it.45 


To put the same point another way, we are familiar with normative language 
from our own behavior, and we can understand the common structures 
underlying both human action and natural teleology best if we start from 
them. But (assuming | am right that natural teleology is definitionally and 
naturally prior to the teleology of human action) does this mean that once 
we understand these common structures, we can dispense with normative 
language? 


| think not, for two reasons. First, it remains a valuable heuristic. Given 
certain ontological premises, the simplest way to find out what end a part or 
process has is to ask what good it serves, what benefit it provides. Given that 
the process or part /s for the full realization of the organism's life-capacities, 
we can ask what contribution it makes towards, what benefit it provides for, 
what use it has in the achievement of, and how its presence is better for, 
that realization. But, there is a (p.63) second, deeper point that flows out of 
this. Normative language arises in the context of human action, but it picks 
out features of the structure of that action that are equally present in cases 
of natural teleology. We do not yet know this when we learn and first use 
that language, but the fact remains. As Aristotle puts it rather cryptically in 
Phys. ||.8, in arguing from the teleology of art to the teleology of nature, ‘the 
relation of the earlier to the later is the same’ in both (199a18-20). So long 
as there are aims in nature, there is a good in nature, and language picking 
out good things as good is not out of place. And so such language is there. 
But goodness is derivative from endness and actuality, and that should not 
be forgotten either.46 


Appendix: response to Scaltsas 


In this Appendix, | would like to respond to Dory Scaltsas's stimulating 
comments (Scaltsas 1989). Scaltsas suggests that teleological relations 
cannot be analyzed in terms of the potential-actual relation, but | do not find 
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his arguments convincing, and | think he misunderstands certain aspects of 
my position. Scaltsas assumes throughout that | take ‘the notion of being 
for something as the fundamental teleological notion’ (Scaltsas 1989, 141), 
and then offers two arguments. First, he equates the ‘being for’ relation with 
the means-end relation, and argues that since ‘the money in my pocket 

is the means for buying a ticket, but is not potentially a ticket’ (ibid.), the 
teleological relation ‘is incompatible with’, and thus cannot be analyzed 

in terms of, the potential-actual relation. Then he argues that ‘there is 

no distinction between the way that elemental potentialities are for their 
end’ (ibid.), so, if one is teleological the other is too. 


However, | have always insisted that the fundamental teleological notion is 
that of coming to be for the sake of, and that being for the sake of is to be 
defined in terms of it.47 | have argued that: 
A stage in development, A, comes to be for the sake of 
the mature, functioning organism which results from the 
development, B, if and only if: (1) A is a necessary (or ‘best 
possible’) stage in a continuous change resulting in B, and (2) 
this change is (in part) the actualization of a potential for B 
which is not reducible to a sum of actualizations of element- 
potentials whose identification does not mention the form of 
B.(chapter 1 above, p. 12) 


On the other hand, | have maintained (patterning the formulation on the 
language of Larry Wright's definition of function) that for Aristotle: 
(p.64) A part X of an organism is for the sake of its functional 
contribution Z to the life of that organism if (roughly) (1) Z is 
a consequence (result) of X's being in the organism, and (2) X 
came to be for the sake of doing (making possible, etc.) 2.48 


Coming to be for the sake of is thus prior to being for the sake of. The 
means-end relation, in my view, is thus not the fundamental teleological 
relation, and teleology is not to be connected with potentiality via it. It is 
thus irrelevant to the truth of my interpretation whether money is or is not 
potentially a ticket. My primary claim is rather that in all cases in which some 
stage of development (e.g., the formation of the heart, or of the kidneys, 

or of the horns) is for the sake of the mature, functioning organism, there 

is being actualized a potentiality for a complex outcome of which the thing 
formed (e.g., the heart, the kidneys, the horns) is a necessary or ‘best 
possible’ part, and that the part's coming to be for the sake of that complex 
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outcome is (in part) its being a stage in that actualization. Nothing Scaltsas 
has said rules that out. 


As for money and tickets, surely the question is not whether the money is 
potentially the ticket but whether it is potentially the buying of tickets. But, 
whatever the answer to that question is, the relation of money to tickets is 
too far distant from that of organ to organism to be taken as a paradigm for 
Aristotle's analysis of being for the sake of. 


Scaltsas's own analysis of being for the sake of (Scaltsas 1989, 144), it 

will be noticed, is very close to mine, capturing the essence of my first 
clause with the words ‘a functional constituent’, and of my second with 

‘is produced...as...’. He appears to differ on the analysis of the second 
clause, i.e., on the analysis of coming to be for the sake of. By denying 

that irreducibility is relevant to the notion of coming to be for the sake of, 
Scaltsas appears to suggest that the teleology of organic development itself 
is compatible with the availability of a full account of the causation of that 
development in terms of element-potentials. If that is what he thinks, then 
he will have to meet the ‘(friendly) challenge’ | made in the excerpt from 

the paper reprinted as chapter 1 above, which | originally included in this 
chapter, viz., ‘to show how teleological explanation could have any force as 
explanation if a reduction to element-potentials were in principle available.’49 
Scaltsas's reply comes, in effect, in his statement that: ‘What chewing is is 
not determined by what teeth are, even if chewing depends on teeth. Rather, 
what teeth are is dictated by what chewing is’ (145). Now, it is true that 

for Aristotle, as Scaltsas reminds us, a part is to be defined in terms of its 
function, and cannot exist as that part if it cannot perform that function (144 
n. 8), but the question is why Aristotle held that. In the fullest discussion of 
that issue and related ones concerning parts, in PA |.1, Aristotle derives the 
definitional thesis from a teleological claim (p.65) which itself is made to rest 
on the inadequacy of explanation in terms of element-potentials! Functional 
relations thus do not ground teleological relations, they presuppose them.50 
And it is interesting to note that in criticizing those who thought one could 
reduce the process to element-potentials, and thus dispense with teleology, 
Aristotle more than once refers to a distinctive potentiality in the seed of 
which his predecessors were unaware (640a22-23, 641b36-642a1). 


As for Scaltsas's second argument, it is true that elemental natures are 
specified in terms of outcomes rather than (e.g., as for Newton) in terms of 
mathematical relations of earlier to later stages. But it remains the case that 
for Aristotle there is a directiveness over and above that. It is for this latter 
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directiveness—directiveness over and above that of the element-potentials 
—that Aristotle reserves his teleological language: that much is a pre- 
interpretive fact (chapter 1 above, p. 13 n. 19). What distinguishes potentials 
for form from elemental potentials on my view is just that actualizations of 
the latter but not actualizations of the former are irreducible to elemental 
potentials (ibid.)! 


Finally, | am not sure what to say about Scaltsas's use of one of Hilary 
Putnam's arguments against traditional (Aristotelian!) realism to ascribe 
dualism to Aristotle. Aristotle would surely not accept Putnam's argument, 

at least not in its present form, since he would not accept a possible worlds 
analysis of causal relations (or of anything else, | suspect), and certainly 
would not accept the premise that a world with different natural laws than 
the present one is a possible one (compare Kripke 1980, 164). Surely, 
Aristotle would vigorously deny that the notion of similarity presupposed 

in the statement of causal relations involves intention in any way, and it is 
not at all clear that he would be wrong. But even if Putnam is right, Aristotle 
isn't for that reason a dualist, he is merely wrong about causal relations. As | 
see it, we must distinguish an ascription of a commitment to Aristotle which 
follows from premises he would clearly accept (whether or not he himself has 
drawn these implications) from an ascription of a commitment which follows 
only from positions of ours. Scaltsas's ascription is of the latter type—the less 
interesting of the types, in my view (the more so as | don't myself find the 
Putnam argument convincing). 


Scaltsas wisely asks what my wider concern is in exploring Aristotle's 
conception of the good and its relation to teleology. It is not, as he suspects 
it is, to deny dualism (at least not to deny dualism in the weaker sense of a 
commitment to the existence of properties over and above physical ones, 

if one wants to call that ‘dualism’): with my irreducibility thesis | long ago 
insisted that the biological realm is ontologically autonomous for Aristotle. 
The aim is rather, as the remarks in the previous paragraph suggest, to 
insist, with regard both to the good and to teleology, on a straightforward 
(metaphysical) realist interpretation of Aristotle. On teleology, (p.66) one 
version of the view | am criticizing suggests that a teleological process chugs 
along, as it were, moved in fact by material-efficient causes, with each state 
equally a result of such causes. We, however, select out one state as ‘good’ 
and insist on explaining the process by reference to that state, as necessary 
or most efficient if that state is to be reached. On another version of this 
view, the good is, in effect, an unanalyzable intrinsic property of some stage 
in the process, and early stages happen (equally non-analyzably) because 


Page 21 of 29 The Place of the Good in Aristotle's Natural Teleology 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


they are needed or most efficient for that stage. But | don't think that for 
Aristotle teleology is an explanatory structure imposed by us on the world, 
nor that either the ‘because’ relation involved in teleological explanation or 
the conception of the good is for him unanalyzable. 


As | said above, it is for Aristotle a (metaphysically real) fact about the world 
that dunameis for form exist and are actualized, and thus a (metaphysically 
real) fact that some non-intentional processes aim at ends; and it is a fact 
that these ends are real states of the organism, specifiable apart from the 
fact of their goodness. | am thus attributing to Aristotle a realism about 
teleology and a naturalism about the good. (There are two restrictions on 
the latter. The naturalism must be construed quite broadly, in terms of a 
general [but still good-independent] notion of actuality; and the good must 
be understood not merely to be actuality: it is actuality which is aimed at [in 
the way that the analysis of ‘the chief good’ in NE is to specify]. Both end 
and actuality must be included in the analysis of the good. But with these 
restrictions in mind, we can still soeak of an ethical naturalism.) 


It is this naturalism and this straightforward realism of Aristotle's that it is 
my concern to preserve in our understanding of his thought on the issues of 
this section of the present book, as well as the (appropriately sophisticated) 
empiricism that goes along with them (on which see both the first chapter, 
above, pp. 28-29, and the Coda below). Copernicus's revolution Aristotle 
would have been willing to accept; Kant's (and its modern variants), he 
would have fought to the philosophical death. 


Notes: 


This chapter is based on the public lecture | delivered as part of my visit to 
the Boston Area Colloquium in Ancient Philosophy in 1988 (see n. 8 below). 
It was published in the fourth volume of their proceedings, in 1989. The 
chapter develops a dimension of my interpretation of Aristotle's teleology 
(and his theory of the good) which, though present from the beginning, was 
first expressed in print in chapter 1's ‘Postscript 1986’, sec. I. 


(1) By the ‘goodness’ of S here and throughout | mean merely S's being good 
(in whatever way, and for whatever subject, if any, it is). | do not mean to 
restrict the term to moral virtue. 


(2) Cooper 1982, 197 (1987, 245). 
(3) Kahn, 1985, 197. 
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(4) Or beltion (‘better’) or eu (‘well’), etc. Cooper lists several of these 
passages in 1982, 197 n. 1 (1987, 245 n. 4). 


(5) 988b6-15; tr. Ross. 
(6) 194a28-33. 
(7) 455b22-5. 


(8) At this point in my Boston Colloquium lecture | presented an overview 

of my interpretation of Aristotle's natural teleology, drawing heavily on 
section | of the Postscript 1986 of what is now chapter 1 above. Much of 
Dory Scaltsas's commentary (Scaltsas 1989) concerned this now omitted 
portion, and Prof. Scaltsas kindly agreed to adjust his references to Gotthelf 
1987b (the relevant pages of which are 230-34 [chapter 1 above, pp. 29- 
34]). Later in the present chapter | introduce those aspects of his discussion 
which are most directly relevant to my rejection of the normative analysis of 
Aristotelian ends, and | comment on aspects of that discussion both inn. 41 
below and in an appendix. 


(9) Here Kahn refers in a footnote to the 1976/77 version of what is now 
chapter 1 above. 


(10) Phys. II.2 194a30-3. The quoted passage is from Kahn 1985, 197-98. 


(11) 1044b34-1045a3; tr. Furth 1985. Cf. An. 1.4 408b18-24: ‘The intellect 
seems to be born in us as a kind of substance and not to be destroyed. For 

it would be destroyed if at all by the feebleness of old age, while as things 
are what happens is similar to what happens in the case of the sense-organs. 
For if an old man acquired an eye of a certain kind, he would see as well as 
even a young man. Hence old age is not due to the soul's being affected in a 
certain way, but to this happening to that which the soul is in, as is the case 
in drunkenness and disease’ (tr. Hamlyn, emphasis added). 


(12) Some such view of form is presented in Preus 1979. By ‘independent’ 
| mean here and elsewhere ‘not itself defined or analyzed in terms of the 
notion of an end’. 


(13) 1094a1-3; tr. Ross/Urmson. 


(14) This passage, together with 1228b18ff., suggests the identity of the class 
of things good phusei with the more frequently mentioned class of things 
good haplos (for references, cf. Cooper 1975, 127 n. 37). 
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(15) 1095b9ff. 


(16) 1113a29-33; cf. 1138b18-34, 1139a26-31, 1140b4-6, 20-1, etc., and 
generally Cooper 1975, ch. 2. 


(17) Something like this must be the meaning of Aristotle's remark at 1098a8- 
10: ‘a so-and-so and a good so-and-so have a function which is the same in 
kind’, though this is an unorthodox use of ‘same in kind’. A few lines later 
Aristotle (or some scholiast) explains ‘well’ in terms of ‘excellence’—‘any 
action is well performed when it is performed in accordance with the 
appropriate excellence’ (a14-15)—but in II.6 excellence is itself explained 

in terms of ‘well’: ‘every excellence both completes (apotele/) the thing of 
which it is the excellence, making it [be] itself well, and makes (apodidosin) 
the function of that thing be done well’ (1106a15-17; | have modified the first 
part of the Ross/Urmson translation). See also Juv. 469a28-31, quoted below, 
pp. 52-53. 


(18) Balme 1987c. 
(19) Ibid. 277. 


(20) ‘PA Il. 654a19; Ill. 662a33, b3, 7; IV. 677a16, 678a4-16, 683b37, 684a3, 
685a28, 687b29, 691b1; Resp. 476a12’ (Balme 1987c, 277 n. 5). The rest of 
the note, on ‘the valuable’ (timion) will be discussed below. 


(21) PA 662a34-b7. 
(22) 647b29-30, 648a2-7. 


(23) 648a13-19. On the occurrence of cheiron here, see Balme 1987d, 299 n. 
45. 


(24) 670b23-7. | will return to the omitted tou eu kai kalos heneken ina 
moment. 


(25) 655b37-656a8. 


(26) Man is brought in here more as a transition to explaining the 
organization of the rest of the treatise around man (656a8ff.) than as 
exemplifying something fundamental to the claim he exemplifies. 


(27) What is required over and above sensation for ‘living well’? If having a 
share of the divine is a necessary condition, then probably reason is (though 
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bees are once said to have something of divinity in them, too: cf. GA 761a5), 
and maybe having a share of living well means having a share of happiness, 
as per NE 1095a18-19. If having some divinity is only a sufficient condition, 
we are even more in the dark as to what the significance of ‘living well’ is 
here. The exploration of ‘the well’ as such may help us with this. See below, 
n. 38. 


(28) An. 434b22-29, 435b17-25 (cf. 420b19-22); Sens. 436b13-437a17. 


(29) Cf. 434b22-29, 435b4-25. The argument that their presence is after 
all necessary leads Richard Sorabji (1980, 157-58) to dismiss them as true 
examples of ‘luxury organs’. 


(30) 436b18-437a3. 

(31) 659b27-660a13, 660a14-b1. 

(32) An. 416b14 and surroundings. 

(33) In the passage from /JA 8 quoted above, note the /dia ousia at 708a11-12. 
(34) Cf. Sorabji 1980, 157-58. 

(35) Balme 1987c, 277 n. 5. 

(36) Lennox 1985b, 149-54. 


(37) 706b14-16. The parts (moria) mentioned at the end of the sentence are 
the parts of the body designated by upper/lower, front/back, etc., i.e., the 
places (cf. b11 and what precedes it). It is difficult for this interpretation that 
Aristotle says that the Platonic way of looking at it is eulogos, and that his 
way is kalos, which would seem to suggest that the two approaches are on a 
par. kai does sometimes mean ‘in fact’, and | count on that, and an assumed 
Aristotelian tone of voice, in endorsing Balme's and Lennox's reading of the 
passage; on kai cf. Denniston, 317. 


(38) On this picture, those forms which rise above the basic minimum for 
survival as animals could be said not just to live but to live wel//. Why the line 
is drawn where it is would, however, still remain unclear: Why, for instance, 
on this picture, did Aristotle not view plants as living and all animals as living 
well? | don't have a clear answer for this. | would like to think the issue is not 
an important one, and varies with the context, much as does the criterion for 
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which animals are ‘complete’ (te/eia) and which are not (cf. chapter 7 below, 
pp. 168-69 n. 45); but | don't find any evidence of that. 


(39) 731b18-732a1; 415a23-b7; 336b25-34. 
(40) 415a26-b1. 


(41) 1072b10-16; emphasis added. The omitted words, which are quoted in 
Dory Scaltsas's comments (Scaltsas 1989, 147), distinguish three senses of 
‘necessary’; the relevant sense is clearly ‘that which cannot be otherwise but 
is absolutely necessary’. Dory suggests that the relevant one is ‘that without 
which the good (to eu) is impossible’, but that cannot be right. It would make 
the prime mover's existence contingent on the existence of other good 
things (or refer to the epistemological necessity within Aristotle's system that 
without the prime mover one could not explain the goodness of the world— 
but the parallel passage in Metaph. A.5 makes clear, if it needs making clear, 
that that cannot be meant). The necessity of the prime mover's existence 
has just been inferred (ara: 1072b10) from the preceding lines, and in those 
lines Aristotle has argued that the prime mover ‘can in no way be otherwise 
than it is’ (1072b8; compare oudamos with haplos at b10). 


1072b13-30 is difficult but does not count against the interpretation of the 
good here offered. On grounds that are not entirely clear, Aristotle assumes 
that the prime mover's activity will be like our own best activity, then infers 
from its ability (and necessity) to be engaged in this activity always that its 
activity will be better than ours, in fact best of all. This is surely compatible 
with (even if it does not entail) the dependence of goodness on actuality. 


(42) Cf. Pol. Il.2 1261b9-10: ‘Surely the good for each thing is what preserves 
each thing.’ The scale of value and wellness might derive from the 
connection between goodness and actuality: those beings or faculties are 
more valuable whose life is most fully actual most of the time. Something 
like this might be the force of the Cael. passages Charles Kahn discusses 
(Kahn 1985), if one gives them a more ‘minimalist’ and naturalistic reading 
than Kahn is willing to. 


The anonymous reader of the earlier version of this chapter asks what 
content there is to the surely Aristotelian proposition that the full actuality 
of a living thing is its good, if goodness is defined in terms of actuality, as 
| claim it is. It is perhaps clearer in the final version of this chapter, than 

it was in the version the reader saw, that | do not mean goodness to be 
exhausted by actuality: as | suggest in the text just above, the assertion 
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that some state of a living organism is good for it is an assertion not only 
that it contributes to the full actuality of that living organism, but also 

that that full actuality is something aimed at by that organism. What that 
comes to, on my view, is that the (full set of) soul-capacities whose exercise 
constitutes the organism's actuality are irreducible capacities for form in 
the sense described in chapter 1 above. Thus, to the reader's question, ‘Is 
the [teleological] explanation complete when we say “X occurs because 

X contributes to the full actuality”, or is the latter's goodness the reason 
why it is an end for the sake of which X occurs?’, | answer: neither. For the 
teleological explanation to be complete, one must add to the schema ‘X 
occurs because X contributes to the full actuality’ the clause ‘and the full 
actuality is something aimed at’—i.e., on my view, ‘and is the object of an 
irreducible dunamis.’ (For the way irreducible dunameis generate teleological 
explanations, see chapter 1 above, pp. 30-31.) 


The reader asks too whether | think the analysis of goodness in terms of 
actuality and aims is ‘Aristotle's deliberate position or...simply all that A. 
needs in order to apply his teleology in the ways he does in the Physics and 
biological works.’ It is Aristotle's deliberate position, | think, but to establish 
that | would have to provide a fuller discussion of the relevant passages in 
Metaph. and in NE | and X than | have. | take the argument of this chapter to 
be a prima facie case for the stronger thesis. 


The reader asks, finally, whether the eternal motion caused by the prime 
mover is not an eternally continuous actuality, and thus whether the unique 
goodness of the prime mover derives rather from its thinking than from its 
actuality. | would like to think that the outermost sphere's eternal motion 

is an eternally continuous actuality and thus that Aristotle has no real need 
for the prime mover in his system (as he may have thought when writing 
parts of Cael.), but | don't think that in writing A and the central books of the 
Metaph. Aristotle thought so. More precisely, | think he viewed the sphere's 
eternal motion as he viewed all motion: as an ‘incomplete actuality’. This 

is part of what | have in mind in saying below that a full discussion of these 
issues requires a close look at the discussion of actuality in Metaph. 0.6, 
because it is there that Aristotle distinguishes full actualities from incomplete 
ones, classing thinking under the former and motion under the latter. Cf. 
1048b18-36 and Kosman 1969 and 1984 (though see now Burnyeat 2008 for 
a cautionary note as to the passage's proper home). 


(43) | use ‘state’ as an all-purpose term and not as designating a hexis rather 
than an energeia; in fact the ‘state’ in question will always be an energeia. 
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(44) Cf. chapter 1 above, Postscript 1986, sec. I. 


(45) Most of the passages cited or referred to at the beginning of this chapter, 
as evidence for the normative analysis, occur as part of dialectical or other 
contexts in which Aristotle is moving to rather than from his teleological 
theory. Only the Somn. passage assumes the theory, and in that case there 
is no reason, given the argument of this chapter, not to take its use of good 
to determine end as heuristic. John Cooper's insistence that ‘unless one 
bears the connection between goal and good clearly in mind one will fail 

to understand much that Aristotle says about natural teleology, and many 
applications he makes of it’ (Cooper 1982, 197 n. 1; Cooper 1987, 245 n. 4) 
is apparently based, in part at least, on the following considerations: (i) his 
analysis of the first argument in Phys. II.8; (ii) the occurrence of explanations 
by reference to ‘the better’, and the variety of types of such explanation; and 
(iii) the occurrence of explanations by reference to ‘the honorable’. | discuss 
(i) in chapter 1 above, p. 22 n. 38, and (ii) and (iii) in this chapter, above. (On 
(ii) see also chapter 1 above, pp. 33-34.) Employment of Woodfield's analysis 
to understand Aristotle is complicated by Woodfield's peculiar stipulation, 

in discussing teleological descriptions of intentional actions, that ‘S believes 
that G is a good’ in his analysis means no more than ‘S wants to do G’ (1976, 
204, 207). This creates problems for the claim that Woodfield offers a unified 
analysis that could be of help in understanding Aristotle. On these problems, 
and on Woodfield 1976 generally, see Wright 1978 and Nissen 1984. The 
close connection between desire (in the human case) and dunamis (in the 
biological) provides the key to understanding the way in which Aristotle's 
own analysis is in fact unified (cf. Phys. 199a18-20 and chapter 1 above, p. 
13 n. 19 and p. 32). 


(46) | would like to thank Dory Scaltsas and everyone else who participated 
for the lively discussion that capped our Colloquium session, as well as David 
Balme, William Charlton, Mary Louise Gill, Aryeh Kosman, James Lennox, and 
an anonymous reader, for helpful written comments on that version of this 
chapter. For a response to Scaltsas's comments, see the Appendix which 
follows. 


(47) Chapter 1 above, pp. 6, 13 n. 19, 36, 37, 38-44. 


(48) See chapter 1 above, pp. 43-44, for my extrapolation of this formulation 
from Wright's definition of function. My overall argument that coming to be 
for the sake of is prior to being for the sake of is developed across pp. 38-44. 


(49) Above, pp. 30-31; cf. my criticism of Richard Sorabji's attempt, pp. 35-38. 
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(50) The relevant passage is 640a9-642a21, especially 640a14-26, 640b29- 
641al7. 
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This chapter identifies three categories of questions answers to which 

are required if one is to have a full understanding of Aristotle's teleology: 
Analysis, Basis, Extent. It then focuses on the ‘Basis’ questions and presents 
a typology of recent interpretations of the ontological basis of Aristotelian 
natural teleology, which it labels (i) Strong irreducibility (e.g., Gotthelf); (ii) 
Regulative/pragmatic (e.g., Nussbaum and Sorabji); (iii) limited irreducibility 
(e.g., Charles); (iv) weak irreduciblilty (e.g., M. Bradie and F.D. Miller, Jr.); 
(v) intrinsic cause/eliminativism (e.g., S. S. Meyer). Views (iv) and (v) are 
assessed at some length. Meyer, it is argued, confuses Aristotle's grounds 
for rejecting his opponents’ view (eliminativism) with what he takes to be 
the basis of his own view (anti-reductionism). In addressing view (v) it is it 
is proposed that, in the face of contemporary science, Aristotle would have 
retreated to something like the contemporary etiological view of biological 
teleology. 


Keywords: Aristotle, teleology, irreducibility, eliminativism, D. Charles, S. S. Meyer, F. D. 
Miller, Jr, M. Bradie 


Final causality is the mode of causation that characterizes human action, 

and it extends throughout the living world. | believe, too, that it is the goal- 
directed character of life—and the biological basis of that goal-directed 
character—which provides the foundation for the very concept of value.1 
Understanding final causality is thus essential to understanding man's nature 
as the distinctive biological entity he is, and to understanding a great part 
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of the natural world of which he is a part, and how his good is to be found in 
that world. 


Aristotle shared this view of teleology's importance. His teleology—his 
thesis that final causality is operative both in human action and in the 
development, structure, and functioning of living organisms generally— 

is central to his philosophical thought, and an understanding of Aristotle's 
teleology has been a central concern of my own research over the years. 

In various chapters of the present volume, and elsewhere, | have offered 
an interpretation of Aristotle's teleology: its logical structure, its ontological 
basis, its empirical character, its relation to his theory of the good, its 
consequences for the axiomatic structure of biological science, and its 
implications for his metaphysical theory of substance and essence. There 
has been, in addition, an enormous literature on these topics since 1976.3 
In this chapter, although | will have occasion to summarize my own line of 
interpretation and to comment briefly on other lines, | want rather to focus 
on three other matters. First, | would like to step back from the various 
controversies regarding Aristotle's teleology to identify, and (p.68) group, 
the range of issues involved—the range of issues on which one has to have 
a position if one can claim an understanding of Aristotle's theory, quite 
apart from what interpretation one ends up with. | find three such groups 
of questions, which | call ‘Analysis’, ‘Basis’, and ‘Extent’. Second, focusing 
on the questions | group under ‘Basis’, which | consider to be the most 
fundamental of the three sets of questions, | will provide a typology of 
interpretations | have found in the recent literature starting c.1970. Third, | 
would like to comment at some length on one particular line of interpretation 
other than my own which raises in a very interesting way the question of 
the relevance of Aristotle's natural teleology today: Is Aristotle's conception 
of final causality, as | interpret it—a conception developed in the context of 
a very different physics, chemistry, and biology—still applicable in today's 
scientific context?4 


Three groups of questions 


First, then, let us turn to the range of issues on which all full interpretations 
must decide. | divide them into three, which, as mentioned, | call: Analysis, 
Basis, Extent. According to my own interpretation, these three sets of issues 
are logically connected, even interwoven, so the division is not a radical one; 
nevertheless, | think the issues still need distinguishing, since whatever their 
connections they must each be worked through separately, and in the recent 
literature they are occasionally discussed in isolation from each other. 


Page 2 of 31 Understanding Aristotle's Teleology 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


Under ‘Analysis’, | include questions about the basic categories of 
teleological causation Aristotle appears to find, and how they relate to each 
other. For instance, Aristotle finds teleological causation at work both in 
human action and in nature, in living organisms. Is the pattern of causation 
the same in both cases? Teleological causation in human action involves 
desires and beliefs. In the famous example in Physics |I.3 with which Aristotle 
introduces the fourth way of being a cause, viz., aS being an end or aim, 

a health-sustaining digestion is the aim that causes the walk after dinner 
(194b33-35). The aim, as discussions in various other treatises make clear, 
is embodied in a desire (and in the conception of the good it represents), 
and gets translated into a walk only through the belief (craft-knowledge in 
the case of the doctor) that walks after dinner facilitate a health-sustaining 
digestion. But the development of a living organism also occurs for the sake 
of some end or aim the living organism has. How is that aim embodied? 
Surely not in any desire or conception of the good, or any belief about 
means, since the embryo has no desires or beliefs, and Aristotle does 

not recognize any sort of cosmic design.5 So how are these two cases of 
teleological causation to be analyzed, and how are they related? 


(p.69) Furthermore, in the case of natural organisms, Aristotle not only 
speaks of processes of formation as being for the sake of the whole organism 
that results, but also of parts of developed organisms (or the features of 
these parts) as being for the sake of the whole organism (by way of being 

for the sake of some activity that contributes to the life or well-being of the 
whole organism). These are not obviously the same patterns. Let's call the 
former mode of teleological causation ‘coming to be for the sake of’ and the 
latter ‘being for the sake of’. How are they each to be analyzed and what is 
their relationship to each other? In my own work, for example, | have argued 
that for Aristotle, paradoxical as it might sound, ‘being for the sake of’ is 
defined in terms of ‘coming to be for the sake of’: a part is for the sake of its 
contribution to the whole only if it has come to be for the sake of that whole.6 
Others have suggested that it is the other way round.” Whatever the answer, 
the questions of how these different ascriptions of teleological causation are 
to be analyzed and of what their relationship is, both fall under my heading, 
‘Analysis’. 


Some scholars have suggested that what helps unite the various patterns 
is the fact that in each case the end is something good. While accepting of 
course that all ends are indeed good (or apparently good), | have argued in 
the previous chapter against the view that a proper analysis of what it is to 
be an end need refer to that fact. In any case, | locate the question of the 
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place of the good in Aristotle's analysis of teleological causation under the 
heading ‘Analysis’. 


David Charles in a 1991 paper has argued that Phys. II.8 provides no basis 
for precise answers to any of these questions (except possibly the last), 
and | agree.8 | said aS much in my dissertation and in chapter 1 above. | 
have suggested that the route to answering the questions that fall under 
my heading, ‘Analysis’, is rather to turn first to the questions that fall under 
the heading ‘Basis’. For only after we understand the overall ontological 
basis of Aristotle's ascriptions of teleological causation to nature will we 

be in a position to provide a proper analysis and comparison of each of the 
categories. 


Under the heading ‘Basis’, | group all questions that have directly to do 
with the question: what fact or facts ground or license Aristotle's use of 
teleological explanation? On my own view, as | have already intimated, 
there is an ontological basis for that use—something different in the world 
between those cases to which teleological explanation is applicable and 
those cases to which it is not, and something different about the causation 
of the phenomena in question. But since some people deny this, at least 
for Aristotle's natural teleology, and insist that the difference is only 
epistemological or pragmatic, that is, that it depends somehow on our own 
mode of understanding, the question needs to be put more generally. | will 
review a variety of answers that have been put forward to this question 
Shortly, but let me (p.70) first indicate what | have in mind for the third 
category of issue, which | call ‘Extent’. 


It is uncontroversial that Aristotle applies final causality to human action, and 
to the development, structure, and functioning of living organisms generally, 
and it is uncontroversial that in most cases the end in question is the good 
(however ultimately analyzed) of the agent or organism whose development, 
structure, or functioning is being explained. But in recent writings, some 
scholars have argued that Aristotelian teleology extends beyond those 
cases, downwards to the inanimate, and upwards to the prime mover. Thus, 
Charles Kahn has revived the older view that the prime mover is a direct 
teleological cause not just of the motion of the outermost sphere but of all 
natural motion in the cosmos, both living and inanimate.2 And David Furley 
has argued that in Phys. II.8 Aristotle supports the view that rainfall is for 
the sake of something.19 David Sedley has endorsed Furley's analysis but 
has gone beyond it in claiming that the rainfall is for the sake of man. Joining 
this passage (198b16-199a8) with the notorious one in the first book of the 
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Politics, in which Aristotle states that plants are for the sake of animals and 
animals for the sake of man (1256b15-22), as well as with other passages, 
Sedley has argued that Aristotelian teleology is anthropocentric, with man 
the ultimate beneficiary of all sublunar teleological action. God, or the prime 
mover, is the ultimate aim or aspiration of teleological action, but man is 

its ultimate beneficiary.11 These are, needless to say, deeply important 
questions for our overall understanding of Aristotle's thought. 


As with the issues under ‘Analysis’, | do not myself think in the end one 

can decide how to read the key texts that bear on questions of ‘Extent’ 
without appeal to one's views on the questions under ‘Basis’. So | will focus 
in this chapter on that issue. | have found it helpful in considering the recent 
literature on the ontological basis of teleological explanation to group the 
various positions that have been defended according to the typology which 
follows. 12 


(p.71) Five lines of interpretation 


1. Strong irreducibility 


Living organisms and their parts do not come to be by material necessity 
alone. The use of teleological explanation is sanctioned by the absence—and 
indeed in-principle unobtainability—of such a material-level account, since 
that absence alone entails that the form of the living organism has a real 
causal role (as aim) in the organism's generation. 


This view, which is mine, is also defended by Charlton, Waterlow [Broadie], 
Cohen, and several others, and, as one of Aristotle's two lines of argument 
for natural teleology, by Cooper.13 In my view, the absence of a full material- 
level account requires the presence of an irreducible potential for form, 

and this irreducible potential provides a primitive directiveness upon an 

end; this primitive directiveness upon an end is the ontological basis of 
Aristotle's natural teleology. Some others (for example, Charlton, Cooper) 
treat something other than a generative potential for form as ontologically 
basic for natural teleology.14 


2. The regulative/pragmatic view 


Living organisms and their parts do come to be by simple material necessity 
alone; material-efficient causes are the only actual causes involved. 
Teleological explanation is sanctioned rather by the fact that material-level 
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accounts fail to satisfy some transcendental, pragmatic, or otherwise mind- 
based need we (sometimes) have for a certain type of explanation, a need 
which teleological explanation does satisfy. 


(p.72) Wieland defends a Kantian version of this theme.15 Nussbaum speaks 
of the superior simplicity and generality of teleological explanation over 
material-level explanation.16 There is an ontological element to Nussbaum's 
line, although it is not developed (it gets more developed in her later 
papers!7), and her interpretation there remains significantly pragmatic 

or epistemological. Sorabji speaks of ‘the relativity of explanation to the 
questions asked’.18 


3. Limited irreducibility 


Living organisms and their parts do indeed come to be of material necessity, 
at least if they (and their actions and processes) are described materially 
(including geometrical properties).19 But certain feature(s) of these 
organisms and their parts are not explained by that fact, namely their 
goodness (or: the organism's status as an organism). The irreducibility of 
the outcome's goodness (or organismic status) is what sanctions the use 

of teleological explanations, which do explain those features of organisms 
and their parts. That material-efficient causes necessitate but do not explain 
(or fully explain) teleological outcomes is a consequence of the fact that for 
Aristotle explanation most properly proceeds from essence, and essence 

is given by the organism's goal and thus good, and not by its material 
constitution. 


This view is defended by Charles.29 Cooper finds a per impossibile version 

of this argument in the first argument in Phys. II.8, supplementing the basic 
line of argument found in II.9 (see line of interpretation 1 above): even if, per 
impossibile, organisms and their parts came to be of material necessity, that 
would still not explain the fact of the good arrangement of the parts in these 
organisms. 


(p.73) 4. Weak irreducibility 


While Aristotle did in fact believe that living organisms and their parts do 
not come to be by material necessity alone, and while he did believe that 
the presence of an irreducible potential for form is what sanctions the use of 
teleological explanation, his defense of the existence of such an irreducible 
potential does not depend on the unavailability of a full account in terms 
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of material necessity. On this view, there will be an irreducible potential for 
form so long as there is a ‘program’ in the seed which controls and regulates 
organic development ensuring that it results in an organism of that form, a 
‘program’ which is defined in terms of that form. Whether the operation of 
such a ‘program’ is reducible to current physico-chemical laws is irrelevant 
to the question of its irreducibility in the weaker sense which is relevant 
here. That weaker sense is roughly that biological explanation must make 
reference to such a program. 


This | understand to be the view presented by Bradie and Miller21 and (to 
some extent) in Balme's last writing on the subject.22 Bradie and Miller 
compare it to the contemporary analysis of teleological explanation offered 
by Ernest Mayr.23 | discuss their interpretation below, in the final section of 
this chapter. 


5. Intrinsic causes/anti-eliminativism 


Whether or not Aristotle thought living organisms and their parts come 

to be by material necessity (in any of the ways advocated or denied in 

the preceding lines of interpretation) is irrelevant to his endorsement of 
teleological explanation. This endorsement depends rather on a denial that 
the coming to be of living organisms and their parts is accidental. (One 

could deny accidentalness either because one thought there was a primitive 
directiveness upon the relevant forms or because one thought there was a 
material mechanism which guaranteed that such forms would be a regular 
outcome. This line of interpretation maintains that it is the latter—the 
presence of a ‘reliable mechanism’ for generating organic outcomes—that is 
the basis of Aristotle's denial of accidentalness.24) That denial derives from 
Aristotle's insistence, against his accidentalist rivals, that the coming to be of 
an organism and its parts has an intrinsic (efficient) cause of the appropriate 
sort.25 This line of interpretation claims that Aristotle regards his rivals as 
eliminativists (as | will (p.74) explain shortly), and thus makes Aristotle an 
anti-eliminativist, not an anti-reductionist, as interpretations 1, 3, and 4 hold. 


There are two versions of this view: 
(5a) The appropriate sort of intrinsic efficient cause is something 
‘program’-like which insures a regular outcome, much as in the 
contemporary view defended by Mayr (see interpretation 4 above). 
There, material supplied by the female is of such a character 
that it responds to the material supplied by the male in much 
the same way that the structure of moveable parts inside the 
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‘marvelous automata’ (or: ‘self-moving marvels’)—children's 

toys that Aristotle refers to several times26—responds to the 
release of the tension holding it fixed: a simple initial motion 
produces a ‘pre-programmed’ sequence of motions generating a 
complex, structured result (in the automata perhaps a dance, in 
biological generation the sequence of development leading to an 
organism).27 The formal character of the outcome, the regularity of 
its production, and the epistemic need to define the initial material 
structure in terms of its ability to produce such a result, allow us 
to speak of that result as a final cause. This view appears to be 
defended by Mohan Matthen28 (and is probably what the Bradie- 
Miller view turns into when one asks for a definition of ‘program’ 
and an explanation of the sort of irreducibility involved). 

(5b) The appropriate sort of intrinsic efficient cause is one which 
not only guarantees that a living organism of a certain form 
regularly results, but one in which that intrinsic efficient cause 

is present because the result it produces Is good. This view is 
defended by Irwin and Meyer.29 Irwin claims that Aristotle's critique 
of the Empedoclean ‘selectionist’ position shows that he, Aristotle, 
held that the intrinsic efficient cause present in the seed is present 
because its presence in the parent contributed to the good result 
which is the parent's survival and reproduction; Meyer claims that 
the Empedoclean discussion at least shows one possible way in 
which Aristotle could have supported the claim that the intrinsic 
efficient cause is present because it leads to some good result. 
The appeal to selective success in past generations as the basis of 
teleological explanation in present generations is a central part of 
the contemporary ‘etiological’ analysis of teleological explanation, 
developed first by Harry Binswanger and Larry Wright.30 


(p.75) ASsessments31 


| have commented on versions of line 1 other than my own, and on versions 
of line 2, elsewhere.32 Lines 3 and 5 each invite sustained discussion. In 

the present context | will comment only briefly on line 3, giving much more 
attention to line 5b in Meyer's version. My primary reason for focusing more 
on Meyer is that her view has been quite influential in persuading people 

to turn away from the discussions of reductionism that were to the fore 

in the 1970s and 1980s, and neither Charles nor | (nor others who have 
defended any sort of irreducibility interpretation) have responded in print to 
Meyer's critique of irreducibility interpretations. By contrast, the fundamental 
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differences that Charles and | have with each other's views are largely on 
the table, most especially in Charles 1988 and in several of the chapters 

in the first Part of this volume, including: chapter 4 on the extent to which 
Aristotle entertains in GA the possibility of a ‘full material level story’; and 
chapter 2, in which | give a lesser role to the good in my analysis of ends and 
account of the ontological basis of Aristotelian natural teleology than Charles 
does; and of course in chapter 1, which contains the basic statement of my 
interpretation. But | do start here with some concerns | have about the line 
of interpretation Charles embraces, building on what | said in the original 
version of this chapter (Gotthelf 1997b). 


In regard to that line of interpretation, which | have labeled as line 3, there is 
a prima facie problem for the view that Aristotle holds there is a full material- 
efficient causal account but gives primacy to the teleological account over 
the material-efficient one on grounds that teleological factors go into the 
essence of animals and their parts. After all, according to a common reading 
of the Analytics and An. |.1, we determine what goes into the essence by first 
seeing what is explanatorily primary. But, | submit, if there is a full material- 
efficient account, then that account is explanatory prior to any account that 
might supervene on it. Charles 2000, Part Il passim, esp. ch. 10, presents a 
subtle and interesting view of the relation between essence and explanation. 
Charles's thesis is that there are extra-explanatory determinants of essence 
(as well as explanatory ones). Most generally, an essence, and the definition 
which expresses it, aims to capture what something is. And though the 

(p.76) reasons why something is as it is are intimately connected with what 
that thing is, they do not exhaust it, observes Charles. (This is particularly 
clear, he says, where there are two distinct causal stories for the same 
phenomenon; at most one of the causes will be definitionally prior and be 

a candidate for capturing the essence of the phenomenon.) As he writes, 
speaking of the background to constraints on (essential) definition to be 
found (e.g.) in the Topics, ‘All competent thinkers will have a theory of the 
world as containing kinds, standing in natural genera, with essences which 
are prior and unities (in the ways suggested)’.33 However, he does not in 
that discussion consider how or even whether such a view supports his 1988 
approach to teleological explanation, nor does he address there the concerns 
expressed in the present paragraph (which first appeared in print in 1997).34 


We now turn to line of interpretation 5b, in Susan Meyer's version. | take it 
that there are three questions we need to consider: 
(i) Does Aristotle see his predecessor opponents of teleology as 
eliminativists rather than reductionists? 
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(p.77) (ii) Even if he sees them as eliminativists, does that mean 
that he himself did not take his natural teleology to be based on an 
irreducibility thesis? 

(iii) Does Aristotle hold (as Meyer maintains he does) that the 
intrinsic efficient cause of (e.g.) the coming to be of an animal 

and its parts is a material ‘mechanism’ that regularly (or ‘reliably’) 
produces such outcomes? 


lam going to answer all three questions in the negative. 


(i) An eliminativist with regard to some type of thing denies the existence 

of that type of thing. Aristotle's materialist predecessors do not deny the 
existence of animals or their parts. They do, from Aristotle's standpoint, deny 
their status as substances, and deny that they have natures.35 Meyer's claim 
that Aristotle viewed his materialist predecessors as eliminativists must, 
then, be delimited in this way.36 Let us say that Aristotle viewed them as 
substance-eliminativists about animals and their parts. Does it follow that he 
did not view them as reductionists? | don't see that it does. 


We need first to distinguish between two questions we might ask: 
(a) What view did Aristotle take his materialist predecessors to 
have of their own position? 
(b) What view did Aristotle think they were committed to, once 
certain premises he accepts (but they may not) are added to their 
claims? 


Meyer focuses on question (b). She argues that, since Aristotle himself held 
that only intrinsic causes provide explanation, and he took his predecessors 
to deny that animals and their parts have intrinsic causes, he concluded that 
on their view animals and their parts would have no explanation, and could 
not be considered to be substances or to have a nature. Fair enough. But, let 
us focus on question (a), and ask if Aristotle actually took his predecessors 
themselves to hold that necessitating factors which were not intrinsic causes 
were not the sort of causes that could provide explanation. It is doubtful that 
he did, and several passages in Phys. II.8 suggest the opposite. Meyer herself 
refers to Aristotle's characterization of his predecessors at the beginning of 
Phys. ||.8; let us have a look at his words: 

We must first state why #a thing's# nature is among the 

causes (aitia/) for the sake of something, and then, in regard 

to the necessary, how it is situated in that which is natural. For 

everyone brings #things# back to this cause (a/tia), #saying# 

that since the hot is by nature such as to be thus, and similarly 
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the cold and everything else of that sort, these of necessity are 
and come to be. For if they mention any other cause (a/tia), as 
one does love and strife and another mind, they just touch on 
it, and then goodbye.37 


(p.78) In response to this, Meyer writes: 
[I]t must be conceded that there is an intuitive and familiar 
conception of explanation according to which the objector's 
claim is true. On this conception of explanation, to identify 
the conditions sufficient for a phenomenon is to explain it. 
But this conception of explanation is not Aristotle's, and the 
question at issue is not how we might characterize the views 
of the thinkers whom Aristotle identifies as the opponents to 
his teleological thesis. The question is how Aristotle conceives 
their objection to natural teleology. In Aristotle's view, a 
genuine explanation cites an intrinsic cause. And he goes 
to some trouble to point out, in the passages the standard 
incompatibility argument tends to cite, that the materialists’ 
proposal fails to satisfy his conditions for intrinsic causation.38 


But that is not right. What is at issue is neither how we might characterize 
their views nor what Aristotle takes them to be committed to once certain 
premises of his own are added to their position, but how Aristotle thinks 
they would characterize their own views.39 They believe that they are 
offering materialist explanations of the production of animals and their 
parts, by reference to the comings-together of independent chains of 
necessity. So—returning to our two questions—even if, in answer to question 
(b), we maintain that Aristotle took their position to amount to a kind of 
eliminativism, there is no reason to accept, in answer to question (a), that 
he took them to view themselves as eliminativists—and good textual reason 
to think he did not do so. Indeed, they appear to be presented as offering a 
reductionist account of the phenomena under review. 


(ii) Does it follow, from the fact that Aristotle himself saw his predecessors’ 
views as entailing eliminativism (regardless of how they saw themselves), 
that Aristotle took his own commitment to natural teleology to rest on his 
rejection of their eliminativism and not on an irreducibility thesis? | don't 

see that. | think we must distinguish the defense Aristotle offers in any 
particular context against particular opponents from (what he took to be) the 
ontological basis of his own thesis. Meyer herself speaks of the ‘dialectical 
context’ of Phys. II.8.49 Aristotle's focus there is on the implications of 
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his predecessors’ thesis that animals and their parts are accidental by- 
products of materially necessary chains. Their problem, in his eyes, is that 
accidental by-products do not occur regularly (‘always or for the most part’, 
198b35-36). So they must come to be for the sake of something. The form of 
Aristotle's argument here in the first part of Phys. II.8 is disjunctive syllogism, 
and arguments of the form ‘p or q; not p; therefore q’ do not tell us in virtue 
of what q is true; that is not their purpose. Aristotle is not pro-teleology 
because he is anti-eliminativist (in the relevant, limited sense). Indeed, | 
want to suggest (p.79) that he is anti-eliminativist (in that sense)—and pro- 
teleology—because he is himself anti-reductionist.41 


| have often quoted, as the leitmotif of my interpretation of the ontological 
basis of Aristotelian natural teleology, the following passage from PA I.1: 
So Empedocles was not right when he said that animals have 
many of the characteristics they do because ‘it just happened 
this way’ in the process of coming to be—e.g., even the spine, 
he says, iS such as it is because ‘it happened to get twisted 
and thus break’. He was unaware, first, that the productive 
seed must have a specific potential (toiautén dunamin) and, 
secondly, that the producing agent is prior, not only in logos 
but also in time—for a human begets a human, and therefore it 
is on account of the parent being of such a sort that the child's 
coming to be is such as it is.42 


While the first argument in Phys. II.8 does not, as we have seen, identify in 
virtue of what the generation is teleological, this passage, taken in context, 
does: the direction of the generation is towards (e.g.) a human being 
because the seed the parent has supplied to the conceptus ‘has a specific 
potential’ to develop in that direction. This potential is a potential for an 
organism of a certain form (whence my ‘potential for form’). Spotlighted here 
in PA |.1, this is the dunamis that, as we have already seen (in chapter 1) and 
will see again (in the next chapter), does so much explanatory work in the 
fundamental GA account of the efficient cause of animal generation. 


The alternative accounts Aristotle describes, here of the vertebral character 
of the spine, and a bit later of the hollowed-out character of the stomach 

and the nostrils, are accounts in terms of material necessity, identifying 
processes which, their authors appear to think, occur regularly when animals 
are in fact produced. And, here, as at the opening of Phys. II.8, these 
accounts are presented as the carrying out of a program to give explanations 
systematically in terms of the natures and potentials of their elemental 
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constituents.43 But (for reasons we'll come back to) Aristotle thinks such a 
program can't be carried out; the causal accounts are just not available. He 
thinks we need to postulate, over and above these element-potentials, a 
specific (p.80) potential for form, not reducible to those element potentials. 
Aristotle postulates potentials primitively directed upon form—potentials 
which as so directed underwrite teleological explanation—on grounds 
precisely of an irreducibility thesis.44 


Meyer is thus wrong to reject the views of those (such as Charles and myself) 
who see an irreducibility thesis at the basis of Aristotle's natural teleology. 
She is alSo wrong, | submit, to criticize those (such as me but not Charles) 
who take that irreducibility thesis to rest in part on a denial of what she calls 
‘the thesis of necessity’.45 Let's have a closer look. 


Meyer certainly agrees that Aristotle's explanatory account of the generation 
of animals and their parts must include reference to the form of the 
offspring; it could not be reduced to an account specified in terms of (what 

| have called) element-potentials.46 But she thinks this is so, not because 
Aristotle rejects the thesis of necessity in this context, but because no such 
purely material account would be giving an intrinsic efficient cause of the 
generation. An intrinsic efficient cause of the generation specified in terms 
of material necessity would be available only if one identified, among the 
materially necessary interactions Aristotle recognizes as operating in that 
generation, a ‘reliable mechanism’ for producing the relevant animal and its 
parts, a ‘mechanism’ identified in terms of that animal's form.47 


Now, as | indicated in the original published version of this discussion,48 it 
is certainly true that for us (with contemporary biochemistry, etc.), the non- 
accidentalness and consequential teleological character of the production 
of animals and their parts is compatible with their having come to be by 
material necessity. This is in effect what is claimed in the contemporary 
‘etiological’ accounts of biological teleology such as those of Binswanger 
and Wright | have already mentioned.49 But—and | want to stress this again 
—it simply does not follow from any of that that Aristotle himself thought 
that animals and their parts could be produced by material necessity. To 
maintain that view of him, one would need evidence that Aristotle thought 
that ‘reliable mechanisms’ of the sort Meyer speaks of were within reach— 
which takes us to the third of our three original questions.50 


(p.81) (iii) Let us ask, then, whether Aristotle actually thinks that the intrinsic 
efficient cause of (e.g.) the coming to be of an animal and its parts is a 
material ‘mechanism’ that regularly (or ‘reliably’) produces such outcomes. 
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Interestingly, Meyer gives us absolutely no reason for thinking that is so. 
She does not discuss GA II.6, the one long stretch in that treatise where one 
might expect Aristotle to mention such a materially based mechanism, if he 
thought there were such. My next chapter is devoted to a close look at GA 
11.6 to see what sort of account Aristotle in fact gives of the formation of the 
various parts in the embryo. That examination will make it clear that there 
is no textual basis for Meyer's proposed ‘reliable mechanisms’. It will also 
help us to understand what exactly is the contribution of material necessity 
to animal generation and how that contribution interacts, in a single unified 
account of embryonic development, with the formal-efficient causation 
provided by the new offspring's formal nature, its now inherent potential for 
form. 


For many scholars, however, the availability to Aristotle of a reliable 
mechanism for animal generation will be thought to have been settled 
with his use, twice already in GA Il, chs. 1 and 5, of an analogy I've already 
mentioned, to the ‘marvelous automata’.5! So | would like to turn briefly to 
this analogy, and to the general question of the availability to Aristotle of 
‘material mechanisms’ underlying animal generation. 


| have long thought52 that the standard reading of the automata passages in 
GA—a reading that takes the initial motion to act only once at the beginning 
of the development, causing some motion which then separately causes 
another motion, etc., as in the case of a sequence of dominos that fall one 
after the other—is incorrect. As more recent scholarship has confirmed, the 
texts suggest rather that the initial source of motion, the active potentiality 
that resides first in the father's seminal material and then primarily in the 
fetus's heart, is continuously active, all the way through the development. 
This seems crucial to the point of the analogy, which is to show how the 
father (as source of the full ‘potential for form’) can be the ultimate intrinsic 
efficient cause of the production of the offspring while not in contact with it 
at any point during its development.53 Here, | will only refer readers to that 
scholarship,54 and turn to the frequent use in discussions of Aristotle's views 
on animal generation of the language of ‘mechanisms’. 


In a very interesting recent paper, ‘Teleology Without Tears: Aristotle 

and the Role of Mechanistic Conceptions of Animals’,55 Sylvia Berryman 
explains (p.82) convincingly that the term ‘mechanism’ should not be used 
in situations where a materially necessary sequence or set of sequences 
results in accidental outcomes, but only in cases where regular outcomes 
are (for the most part) guaranteed by an internal structure analogous in its 
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operation to a machine (even if there is no account of how such a structure 
first came to be). Such an internal mechanism, she observes, would count 
as an intrinsic efficient cause of the sort that might license talk of, and 
explanation in terms of, goals. Citing Henry 2005 and her own 2003 paper,56 
Berryman seems to agree that Aristotle's comparison of aspects of the early 
generative process in animals to the ‘automatic marvels’ is not meant as 

an analogy of that sort. Such analogies only come post-Aristotle, with the 
tradition of writings on the art of mechanics leading up to the time of Hero 
of Alexandria in the first century ad (a tradition that begins with ps.-Arist. 
Mechanica), and the concurrent development of complicated, somewhat 
‘self-moving’, machines, such as are referred to by Hero.57 


Now, Berryman herself sees Aristotle as attempting to navigate between the 
‘Scylla’ of his predecessors with their non-teleological accidental outcomes 
and the ‘Charybdis’ of ‘those who insist that teleological analyses include 
components—powers, natures, capacities—needed to fill efficient-causal 
gaps in the material account, and whose function cannot be analysed in 
terms of the material properties in which they are realized’.58 This latter 
option packages together ‘immaterial agency’ understandings of goal- 
directedness (see above, chapter 1, pp. 26-27), such as Plato's in the 
Timaeus, and my own irreducibility interpretation; and she sees Aristotle 

as in ‘tension’ between the accidentalist option and this packaged option, 
struggling, as it were, for some middle ground, and perhaps longing implicitly 
for a more ‘mechanical’ understanding of the underlying material processes, 
of the sort that only began to come after his death. 


| don't myself find any such struggle (or longing) in Aristotle. Note, for 
instance, that Aristotle sees the difference between his own view and that of 
Plato's in the Timaeus as so fundamental, that he doesn't even, in Metaph. A, 
count Plato as having reached an awareness of the final cause.59 


Indeed, | see Aristotle as having charted, fully successfully in his view, a 
middle course between the anti-teleology of his materialist predecessors 
and the Platonic ‘immaterial agency’ view, a course to a natural teleology, in 
which there is scientific reason to postulate a distinct causal power ‘whose 
function’ (to borrow Berryman's words), while making use of ‘material 
properties in which they are realized’, cannot be ‘analysed in terms of’ 
them.60 


(p.83) | intimate several times in this volume, including in the last section of 
this chapter, that it would have taken something like modern biochemistry 
and evolutionary theory to dislodge Aristotle from the primitive directiveness 
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inherent in his ‘strong irreducibility’ position into a weaker view, something 
like the recent etiological approach to biological teleology developed by 
Binswanger and Wright. But Berryman has raised for me the question of 
whether exposure to a later ancient attempt at a mechanistic account of 
animal generation would have begun the dislodgement, had Aristotle been 
exposed to it. In the end, | doubt that it would. Later mechanisms are or 
appear ‘self-moving’, but they don't produce, or develop into, anything 
different and more complicated than they are, as embryos do. That process 
would require, for Aristotle, significant qualitative change, and it's hard to 
imagine how he might come to think an internal mechanism could produce 
or control that. And the models Aristotle has for qualitative interaction— 
models of the blending and cooking up of earth-water-air-fire mixtures, 
and of the ‘overpowering’ by one contrary of another in the case of the 
elementary powers, the ‘hot’, ‘cold’, ‘moist’, and ‘dry’—just don't lend 
themselves to the building up of precise, delimited structures.61 It's rather 
the beginnings of a change to a structural chemistry that | think would 

be crucial here. But either way, these speculations give us no reason to 

see Aristotle himself in any sort of struggle about the ontology of natural 
teleology, nor should he have been. In short, | suspect Professor Berryman's 
‘tears’ are unnecessarily anachronistic, and | am sure Aristotle would have 
found them misplaced. However, her discussion does imply that at least one 
key assumption of Meyer's influential paper, regarding the availability of 
‘reliable mechanisms’, is false (and indeed anachronistic). 


Two recent books have endorsed Meyer's account of Aristotle's defense of 
his natural teleology: Monte Johnson's Aristotle on Teleology (Johnson 2005) 
and Mariska Leunissen's Explanation and Teleology in Aristotle's Science of 
Nature (Leunissen 2010b). It will be interesting to look briefly at the cases 
they make. 


Johnson twice cites approvingly Meyer's claim that Aristotle's teleology 
does not rest on an irreducibility thesis, but gives no argument himself 

for the thesis that the issue at stake between Aristotle and his opponents 

is eliminativism.62 He does offer separate reasons of his own in favor of 
banishing the reducibility question, and with it interpretations such as mine, 
but gives no reason for endorsing Meyer's alternative.63 


(p.84) Leunissen provides a somewhat more sensitive examination of this 
aspect of Aristotle's teleology. She begins with an assertion of her agreement 
with Meyer that: 
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we should dismiss the question of whether or not teleology 
and necessity are mutually compatible or reducible to 

each other as not being the main point for Aristotle, and 
[focus], conversely, on the issue of intrinsic versus incidental 
causation.... 


Then she writes: 
Following this approach, | believe that the reason why Aristotle 
contrasts his own teleological worldview with that of his 
materialist predecessors is that the latter deny that high- 
order natural phenomena, such as animals and plants, have a 
privileged ontological status....In short, for Aristotle an animal 
is the primary example of a natural substance, whereas for the 
materialist an animal is merely a coincidental conglomeration 
of elements. The heart of the debate does not pertain (or at 
least not directly) to the question of reductionism, but rather to 
that of eliminativism: the mistake of the materialists is not just 
that they reduce plants and animals to their material elements, 
but more that, as a consequence of this reductionism, they 
deny that plants and animals are substances at all.64 


As did Meyer, Leunissen focuses on Aristotle's grounds for rejecting the 
accidentalist implications of his opponents’ denial of natural teleology. But 
notice what she (p.85) takes to be Aristotle's view of the source of their 
eliminativism, and at what stage of that reasoning she has Aristotle take 
issue with them. As we have just seen her say: 
[T]he mistake of the materialists is not just that they reduce 
plants and animals to their material elements, but that, as a 
consequence of this reductionism, they deny that plants and 
animals are substances at all. 


But what of her endorsement only one paragraph back of Meyer's view that 
we should ‘dismiss the question of whether or not teleology and necessity 
are mutually compatible or reducible to each other’?65 How can the question 
of reductionism be dismissed if the ‘mistake of the materialists’ is, as we've 
already seen, and as Leunissen correctly realizes here, a consequence of 
their reductionism? It is their reductionism that is their cardinal sin, and is 
the root of the eliminativism that Aristotle ascribes to them.66 


(p.86) Leunissen's understanding of the logic of Aristotle's position, even if 
it is not fully worked out, is to be preferred to Meyer's, and it is perhaps no 
accident that, when she seeks to identify the primary pattern of intrinsic 
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causation involved in Aristotelian teleological processes, she speaks 
specifically of ‘realizing an internal, preexisting potential for form’.67 


In sum, then—to end this part of the assessment of interpretation 55— 
whatever the merits of Meyer's analysis of Aristotle's reasons for rejecting his 
materialist predecessors’ non-teleological accounts of animal generation, | 
see no reason to accept that analysis as an account of the ontological basis 
of Aristotle's natural teleology. 


Aristotle and contemporary thought 


Let us, finally, look in more detail at interpretative line 4, and in particular at 
the version of this line developed in the 1984 paper by Michael Bradie and 
Fred D. Miller, Jr. referred to above (n. 21). This line of interpretation is of 
special interest, since it raises important questions regarding the relationship 
of Aristotle's natural teleology to contemporary biological teleology. 


In a review of the literature to 1983, Bradie and Miller conclude (i) that 
advocates of line 1 are right to claim that, for Aristotle, material-efficient 
causality could not by itself produce living outcomes, and (ii) that | was 
right to stress the role of a potential for form in grounding teleological 
explanation. They agree with me too that Aristotle thought the potential 
for form was not reducible to potentials of the material elements. But they 
distinguish two irreducibility theses: 
(i) The potential for form is irreducible to the potentials of earth, air, 
fire, and water. 
(ii) The potential for form is irreducible to any potential on any level 
of explanation.68 


They say that | have argued successfully that Aristotle held (i) but that my 
claim that (i) was the core of Aristotle's teleology requires Aristotle to also 
hold (ii). However, they claim, there is no evidence that Aristotle ever held 
(ii), and in fact it would be anachronistic to attribute (ii) to Aristotle, since 
that would require him to rule out in advance theories he could not have 
imagined, such as contemporary DNA theory. That leads them to distinguish 
two claims about movement involved in Aristotle's teleology: (p.87) 

(T1) In a life process, the goal is produced by means of a potential 

existing from the outset, through movement conforming to a formal 

principle (‘containing a certain /ogos’). 

(T2) The source of the movement through which life processes 

occur is vital heat, which cannot be identified with the potentials of 

the simple sublunar elements. 
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About these claims they write: 
Claim T2 has been thoroughly discredited by modern biology, 
but T1, which is the core of Aristotle's teleology, has been 
vindicated by modern biology. For the point of T1 is that life 
processes are self-regulating in virtue of inherent forms or 
structures. The type of movement required on Aristotle's 
account for a potential for form is the type of movement 
exemplified by the DNA molecule. The genetic ‘program’ 
contained in the molecule's structure directs and limits the 
organism's growth in the manner set forth in Aristotle's 
biological writings.69 


In outline, my response encompasses four points. 
(1) | find their claim that it is anachronistic to attribute (ii) to 
Aristotle puzzling, for there is a single, simple premise, available 
to Aristotle, that gets one from (i) to (ii). It is that the level of 
earth, air, fire, and water is the basic level.79 To deny Aristotle 
that premise, and to attribute to him the view that there might be 
a more basic level from which development could be accounted 
for wholly by material-efficient causes, is what strikes me as 
anachronistic, on two counts: First, there is no tentativeness 
whatsoever in Aristotle's theory of the elements (nor is the sort 
of general denial of certainty that is common today any part of 
Aristotelian epistemology). Second, as both Waterlow [Broadie] 
and Cohen point out, all of Aristotle's instincts regarding matter 
theory are in the direction of the view that the lower you go the less 
structure you get, and the less possibility of explaining complex, 
highly structured, highly functional outcomes. 
(2) Bradie and Miller do indeed make clear, with their T1, that there 
is a non-trivial generic similarity between Aristotle's account of the 
basis of teleological explanation and the contemporary genetic 
program account. But Aristotle could not have projected such an 
account and thus did not himself countenance such a generic 
version, much less endorse it. But we can see it, and we can call 
any view that endorses T1 Aristotelian (but not ‘Aristotle's’). 
(3) Actually, point 2 requires qualification: as suggested by the 
parenthesis attached to the description of line of interpretation 5 
above (p. 74), the Bradie and Miller view would seem, if pressed 
in the ways indicated, to turn into a version (p.88) of line 5, and in 
particular into a version of 5a. But for reasons both Irwin and Meyer 
on the one hand, and Binswanger on the other, have suggested, 
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5b is to be preferred over 5a, both in the contemporary context 
and as the generic ‘Aristotelian’ view. The point may be put simply. 
If there is a regular direction upon an end, guaranteed by an 
intrinsic efficient cause of a material sort, this seems only to 
mimic teleological causation; what we need is that the intrinsic 
cause's activity that leads to the end occurs because it leads to 
that end. In my interpretation, as | elaborate in my Postscript 
1986, sec. |, the addition to Aristotle's ontology of potentials for 
form entails that when some potential for form is being realized, 
everything needed for that form is also being realized. These latter 
needs, then, occur because the form is coming to be. But if an 
actualization of such a potential is only a redescription of some 

set of actualizations of material-level potentials, | don't see that 
anything happens or comes to be because it is needed for an end. 
Under these circumstances, teleological explanation would seem to 
be applicable only if the ‘program’ itself is present solely because 
of the success of its outcome in previous generations, and this is 
interpretation 5b. 

(4) Taking the previous three points into account, then, the best 
we can say on behalf of the Bradie and Miller thesis is that, in the 
face of contemporary physics and biochemistry, Aristotle would 
very likely retreat to a version of 5b. But it remains the case (given 
Bradie and Miller’s declared agreements with me together with 
point 1 just above) that, on Aristotle's view, a ‘potential for form’ 
involves a primitive directiveness upon an end, not a directiveness 
that is in any way derivative from any material level ‘mechanism’ 
or ‘structure’ or ‘intrinsic efficient cause’. The existence of such 

a primitive directiveness, made possible by a strongly irreducible 
potential for form, is the core of Aristotle's teleology, and is what 
differentiates that teleology from the various modern theories to 
which some interpreters have tried to assimilate it and with which it 
indeed has important generic similarities. 71 


From a contemporary standpoint, these generic similarities are not to be 
dismissed, and the contemporary physicist and biological theorist Max 
Delbruck was perhaps only slightly exaggerating in insisting that Aristotle 
ought to be awarded a posthumous Nobel Prize ‘for the discovery of the 
principle implied in DNA’.72 And comparing contemporary biological teleology 
with Aristotle's own may help illuminate for us the generic features of our 
favored theory. But if we are to be historically accurate, and to understand 
what it was that was missed by the early modern critics of Aristotelian 
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teleology, for whom the only alternatives were mechanism or design, we 
need to understand what it is that is distinctive (p.89) about Aristotle's 
natural teleology.73 And if | am right in thinking that much else in Aristotle's 
thought, from his ethical theory to the theory of substance in the central 
books of the Metaphysics, depends centrally on his natural teleology, 
understanding the teleology aright will be crucial for understanding much 
else in his philosophy, and thus for learning the great amount there still is for 
us to learn from Aristotle today. 


Notes: 


This chapter was presented as a Matchette lecture at Catholic University 

of America in 1992, and published in Hassing 1997. The typology of 
interpretations was developed in 1994, for presentation first to my Oxford 
seminar with David Charles and James Lennox and then to the Tokyo course 
(above, p. x). It also formed part of my contribution to an APA Pacific Division 
Symposium in 1995 on ‘Aristotle's Teleology: The State of the Question’, with 
Susan Suavé Meyer and Mohan Matthen, organized by David Depew. (See 
also n. 26 below.) The expanded discussion of Meyer's line of interpretation, 
which | add late in the chapter, is based in part on my discussion of her line 
in that 1995 presentation, and in part on valuable written comments from, 
and discussion with, David Charles. 


(1) Binswanger 1992; Rand 1964, ch. 1. See now Gotthelf and Salmieri 
forthcoming, chs. 3 and 4. 


(2) See Gotthelf 1975 and, in the book before you, chapters 1, 2, 6, 7, 8, and 
Lk. 


(3) See, e.g., Gotthelf 1992 and the bibliography in Leunissen 2010b. 


(4) As indicated in the opening unnumbered note to this chapter, | will also 
expand my comments on another line of interpretation with which | disagree. 
For the main theses and supporting arguments of my own line, see the two 
preceding chapters in the present volume. 


(5) In the sense in which design implies a designer: see n. 12 below. 
(6) See chapter 1 above, Postscript 1986, sec. Ill. 


(7) See, for example, Sorabji 1980, 173. 
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(8) Charles 1991. 
(2) Kahn 1985. 
(10) Furley 1985. 


(11) Sedley 1991 with Sedley 2000, and for a fuller, more rounded statement, 
Sedley 2010. 


(12) The typology includes studies from about 1970. A full survey, and 
grouping, of interpretations, reaching back to the late ancient world, 

would be a book in itself. However, I'd like to say just a word on an earlier 
interpretation that Charles Kahn (in an essay which falls within our temporal 
range) reports on: the view that Aristotle's teleology rests on design (in 

the sense in which that requires a designer). Although this view was held 

by several scholars in nineteenth-century Germany, it has no basis in the 
text and is in conflict with Aristotle's conception of the prime mover. (See 
Kahn 1985, 185.) At the beginning of his commentary on Aristotle's Phys. 
1.8, Thomas Aquinas, whose work on Aristotle | greatly respect, seems at 
first glance to be attributing such a view to him, but arguably he is simply 
asserting his own view, without distinguishing it, as he more typically does, 
from Aristotle's. See Thomas Aquinas 1963, 115-16. | should note as well that 
not everyone who writes on Aristotle's teleology takes a view on its basis, as 
| have explained that term. 


(13) Charlton 1970 and 1985; Waterlow [Broadie] 1982; Cohen 1989; Cooper 
1982 and 1987. Asummary statement of my own view may be found in 
chapter 1 above, Postscript 1986, sec. |. 


(14) e.g., Cooper 1987, 249: ‘[the] fundamental postulate...that the world 
permanently has whatever species it contains; that is,...that it so governs 
itself as to preserve in existence the species of well-adapted living things 
that it actually contains’; Charlton 1985, 146-50: it is a ‘primitive’ (149) fact, 
in the case of living things that they act in certain ways ‘because [these 
actions] are necessary’ (147) for the existence and/or good of those things. 
As Andrea Falcon has pointed out to me, the difference between my view 
and Cooper's could be put this way: my own view takes as primitive a certain 
biological fact, while Cooper's takes as primitive a certain cosmological fact. 
| should mention, though, that on my view the eternality of the species is 
not a primitive fact for Aristotle: it is a consequence of a prior fact, namely 
that ‘it is the most natural function in living things, such as are perfect and 
not mutilated or do not have spontaneous generation, to produce another 
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thing like themselves—an animal to produce an animal, a plant a plant—in 
order that they may partake of the everlasting and divine insofar as they 
can’ (An. II.4 415a26-b1; cf. GA Il.1 731b24-732a1). And this prior fact is a 
biological one—a fact about the soul of a living thing, which is the locus of 
the ‘irreducible potential for form’ at work in the living thing's goal-directed 
action. Though it's clear that Charlton intends the line of his that | have 
quoted about the primitiveness of a certain type of explanation to reflect 

a certain primitive fact about the world, it is not clear what he means that 
fact to be (other than ‘a fact which is such that it mandates this form of 
explanation’). 


(15) Wieland 1970, §16 (Engl. tr. Wieland 1975). He speaks there of teleology 
as a ‘concept’ of reflection’. For others who have read Aristotle this way, 

see Johnson 2005, 182-83. Kant does not, to my knowledge, attempt to 
compare his own view of biological teleology closely with Aristotle's. Kant's 
own account of the basis of teleological explanation in inherent forms of 
judgment is of course found in his Critique of Judgment (Kant 2000, in which 
the title is rendered, nicely, as Critique of the Power of Judgment). On Kant's 
own account of biological teleology especially, cf. also McLaughlin 1990, 
Steigerwald 2006, and, for a wider perspective, Guyer 2005. 


(16) Nussbaum 1978, 70. 
(17) Nussbaum 1980, 1982, 1983, 1984. 
(18) Sorabji 1980, 29-31 and 158. 


(19) This view is sometimes expressed more cautiously, by saying (i) that 
there is nothing in Aristotle account that rules out the possibility of these 
things coming to be of material necessity and (ii) that Aristotle's discussion 
does sometimes push towards an account of these things’ coming to be in 
terms of material necessity. But the caution cannot be so great that the view 
Slips out from under this line of interpretation. 


(20) Charles 1988. See the previous note. As | indicate in the ‘Assessments’ 
section, Charles's version of this approach has developed in fruitful ways. 
Thus now, he has indicated, he would say that the best explanation of living 
kinds (and of anything else) proceeds from essence. In living kinds their 
essence is given by their goal and good. Thus the best explanation of living 
kinds is given by their goal and good (and not by their being necessitated by 
material-efficient causes). 
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(21) Bradie and Miller 1984. 
(22) Balme 1987c. 


(23) Mayr 1988, ch. 1; see also the references to Mayr in Bradie and Miller 
1984, 143-44. 


(24) Susan Meyer, a proponent of such a view, writes: ‘My proposal, like 
Cooper's, supposes that the permanence of the species plays a central 
role in Aristotle's teleology. But unlike Cooper's, my proposal takes 

this permanence to be explicable; the reliability of the mechanism that 
perpetuates the species explains the species’ permanence’ (Meyer 1992, 
811-12 n. 21; my emphasis). 


(25) | follow Meyer here in translating aition kath’ hauto, often rendered ‘per 
se cause’, as ‘intrinsic cause’. 


(26) ‘Marvelous automata’: ta automata ton thaumaton (GA II.1 734b9-12), 
ta automata thaumata (GA II.5 741b7-9, in the dative), ta automata (MA 7 
701b2-3). The flavor of the term automata here is perhaps ‘self-moving’ (in 
the sense of moving-on-its-own), so these are ‘the self-moving marvels’, ‘the 
marvels that move on their own’. For the history of the use of the term in 
natural contexts prior to Aristotle see Johnson 2005, 104-5 with nn. 25-28. 
See further, below, pp. 75-76. 


(27) | have a different view of the import of the two GA II passages; see 
below, pp. 75-76. 


(28) Matthen 1989, though | am not sure | clearly understand his position as 
presented there. 


(29) Irwin 1988, ch. 5; Meyer 1992. 


(30) Binswanger 1990 and 1992 (first presented in his 1973 Columbia 
University dissertation); Wright 1976. It is interesting, in view of Meyer's 
explicit claim that Aristotle was an anti-eliminativist rather than an anti- 
reductionist, that one section of Binswanger 1992 is titled ‘Reduction vs. 
Elimination’. Though | will not focus on this point here, note that, on the face 
of it, the tense of ‘leads’ in the previous sentence in the text above is wrong: 
it seems it should be ‘led’. It is not obvious how Irwin's or Meyer's Aristotle 
would justify the needed switch in tenses. On how Binswanger and Wright 
address this in their own accounts of biological teleology, see the references 
below, in chapter 15, p. 367 n. 35. 
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(31) The section is new to this reprinting. | move material on lines 3 and 
5 from an extended footnote into the text and add substantial further 
discussion of line 5b. 


(32) For references, see the present book's name index, s.v. Cooper; 
Charlton; Wieland; Sorabji; Nussbaum. 


(33) Charles 2000, 254. 


(34) On the extra-explanatory determinants of essence, see also, now. 
Charles 2010b. Charles there observes that, when considering the 
teleological and efficient causal accounts of the presence of a house, 
Aristotle argues that the teleological cause is definitionally prior to the 
efficient cause. Again, part of Charles's case for distinguishing definitional 
priority from causal priority is just those cases where one has two causal 
stories for the same phenomenon, for one cannot then read off the essence 
from the starting point of the causal line, as there is not just one causal line. 
Although the argument here is restricted to artifacts, there are suggestions 
in Charles 2010c for applying it to natural outcomes as well. | received 
Charles 2010c too late to take proper account of it here. (I thank Charles for 
the occasion of its publication.) Notwithstanding this argument, | am not yet 
convinced that any of the determinants of essence Charles lists are, in the 
end, extra-explanatory (or, more precisely, extra-causal); | would ask that 
we consider what the source of the relevant definitional priority is. But that 
aside, | don't see how Charles's view is to work. Let us grant that successful 
animal generation and self-maintenance, when they occur, are necessitated 
materially. While | certainly agree that, on that premise, animals would 

still remain organisms and well-organized, | don't see how they could be 
essentially organisms or essentially well-organized. For, on that premise, the 
animals’ organic or well-organized status would not be causally primary to 
them: it would be consequential upon their being materially necessitated, 
and causal priority is a necessary condition of ‘basic essence’ according to 
Charles. (See condition [I] at Charles 2010b, 294 and join with that what | say 
about the way, on such a picture, (e.g.) the production of good results could 
be explained in terms of material necessity in the bracketed portion of n. 38 
of chapter 1 above, p. 22.) 


On another matter, Francis Fallon has suggested to me that certain versions 
of this line of interpretation are in danger of collapsing into a version of 

line 2, the regulative/pragmatic line of interpretation, for which it is a fact 
about us rather than about the world that demands the use of teleological 
explanation in (e.g.) biological cases. (Mariska Leunissen suggests as much 


Page 25 of 31 Understanding Aristotle's Teleology 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


regarding Charles's view in her 2010b, 23 n. 35, with n. 34.) One way to 
avoid this collapse, as Charles has suggested, would perhaps be to insist that 
Aristotle determines what counts as the nature or essence of a living thing by 
reference not to facts about us but to facts about the world. In any case, the 
issue Fallon raises deserves more attention. 


(35) Meyer (1992, 813-14) cites Phys. IIl.1 193a21-26 and 193b32-33. 
(36) Cf. Meyer 1992, 825. 


(37) Phys. II.8 198b10-16 (tr. in part from Charlton). For those who think 
there is a distinction in the senses, either in Greek philosophy generally, or 
in Aristotle in particular, between the senses of a/tion and aitia, it is perhaps 
worth noting that Aristotle all three times here uses aitia rather than aition. 
Either way, it is hard to believe Aristotle doesn't take his predecessors to 
think they are offering explanations of the production of animals and their 
parts. 


(38) Meyer 1992, 823. 


(32) My thanks to David Charles for the suggestion that Aristotle's opponents 
themselves might not have thought that causes need to be intrinsic to be 
explanatory. 


(40) Meyer 1992, 824. 


(41) Regarding the relationship between irreducibility and anti-substance- 
eliminativism, | will in fact argue, in chapter 11 below, that the general 
theory of substance in the central books of the Metaphysics rests precisely 
on such an irreducibility thesis, and on the teleological consequences 
Aristotle draws from that thesis. See esp. pp. 249-51. 


(42) 640a19-29. Cf., e.g., above, chapter 1, n. 49. 


(43) 640b4-15: ‘Now those who in ancient times were the first to philosophize 
about nature were thinking about the material origin and that sort of cause 
—what and what kind of thing is matter, how does the universe come to be 
out of it, and with what cause of movement (such as strife or love or mind 

or spontaneity), assuming that the underlying matter has a certain kind 

of nature by necessity—fire a hot nature and earth a cold one, the former 
light and the latter heavy. For this is how they generate the universe. And 
they speak similarly of the coming to be of animals and plants: they say, for 
example, that when water flowed in the body a hollow stomach came to be, 
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together with all the receptacles of food and residue, and when breath made 
its way through, the nostrils were forced open’ (tr. Balme). 


(44) | comment below, p. 85 n. 66, on those rare cases, such as the formation 
of the omentum (PA IV.3), where a part is formed of material necessity, and 
only then used by the formal nature. (See Lennox 2001a, 290-92.) 


(45) ‘the thesis that natural phenomena result of necessity from the activities 
of the material elements: earth, air, fire, water’ (792). 


(46) e.g.: ‘Aristotle's ‘defense of natural teleology commits him to 
the rejection of the reductionist thesis generally attributed to his 
opponents’ (Meyer 1992, 821). 


(47) This at least appears to be Meyer's position. | don't think she is clear on 
how the form of the offspring enters into the specification of the ‘reliable 
mechanism’ that underwrites the intrinsic efficient causality here. Cf. Meyer 
1992, 820-22. 


(48) Gotthelf 1997b, 79 n. 27. 
(49) Above, p. 74. 

(50) Above, p. 77. 

(51) Above, nn. 26, 27. 

(52) e.g., chapter 1 above, n. 30. 


(53) The two GA II passages use the analogy in somewhat different ways. 
See the reference in the previous note, and the studies mentioned in the 
following note. 


(54) Henry 2005, 36-40; De Groot 2008, esp. 58-62; and, indirectly, Berryman 
2003, 357-60, and 2009, 72-75. 


(55) Berryman 2007. 
(56) See n. 54 above. 
(57) Berryman 2007, 365-66; cf. 2003, 361-65. 


(58) Berryman 2007, 352. 
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(59) See Lennox 1985d and the excellent discussion in Johnson 2005, 116-27. 
(60) Berryman 2007, 352; on ‘scientific’, see the Coda to this volume. 


(61) We will look at one possible exception to this (viz., the determination of 
shape from bone length) in the next chapter, pp. 113-15, though it will turn 
out not to be an exception after all. Soontaneous generation is examined in 
chapter 6. Some remarks in von Staden 1997 might suggest that my claim 
here is overstated. | will discuss those remarks in a note to be added to the 
version of chapter 4 below that will appear in Ferraces Rodriguez, Fischer, 
and Holmes forthcoming. 


(62) Johnson 2005, 98, 187 n. 46. 


(63) Johnson dismisses my own view after a very brief discussion. First, he 
criticizes my irreducibility approach on grounds that elemental interaction is 
itself teleological, according to Aristotle, so that there is no non-teleological 
level in relation to which biological teleology may or may not be reducible. 

| noted the obvious response to this line of criticism many years ago, in 
chapter 1 above, n. 19. Devin Henry offers a similar reply in his review of 
Johnson's book: ‘Johnson's treatment of Gotthelf's position is also somewhat 
unfair. For there is an important ontological dimension to Gotthelf's thesis 
that is untouched by the question of the teleological explicability of the 
elements (or their dunameis). Gotthelf raises the issue about the ontological 
relation between the developmental capacities of organisms and the basic 
Capacities of the elements that compose them. The key question here is 
whether or not the nature that controls growth and development can be 
reduced to a set of elemental dunameis. If not, Gotthelf argues, then it 
must be a distinct potential which is irreducibly for an organism of some 
specific form. This nature would impose its own primitive directedness on the 
process of development that could not be accounted for solely in terms of a 
sum of actualizations of element-potentials. What is irreducible to element 
potentials, here, is not final causation per se but the directedness of the 
process onto the adult form’ (Henry 2007b, 196). As Henry remarks earlier 
on the same page, any ‘teleology’ ascribed to the elements would be a 
weaker form of teleology than the sort of teleology my position ascribes to 
biological processes, and the reducibility of the latter to the former remains 
a real question. Later in his book, Johnson briefly suggests that Aristotle's 
endorsement of spontaneous generation defeats my interpretation of his 
teleology, but does not comment on my lengthy discussion of this issue 

in the 1989 paper he cites (now chapter 6 below). That said, Johnson's 

book contains much valuable historical material, and (as | have already 
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mentioned) an excellent account of why Aristotle refuses to recognize Plato 
as a discoverer of teleological explanation; and he has some good criticism 
of those who extend Aristotelian teleology in inappropriate ways (e.g., 
Sedley, n. 11 above), and | can recommend the book for those features, 
among others. 


(64) Leunissen 2010b, 24. 
(65) My emphasis. 


(66) Leunissen has told me that one of the reasons she was attracted to 
Meyer?s view that Aristotle?s focus is on anti-elimination and not anti- 
reducibility is its apparently superior ability to accommodate two phenomena 
Aristotle recognizes: spontaneous generation and cases of what she has 
called ?secondary teleology?, cases in which materially necessary by- 
products of earlier teleological processes are subsequently made use 

of by the formal nature. | have shown in chapter 6 below how | would 
accommodate spontaneous generation; let us look here at secondary 
teleology. Primary teleology, as | have been arguing, has as its basis the 
irreducibility of the formal dunamis to the dunameis of the constitutent 
elements. To identify the ontological basis of secondary teleology, | start with 
the following three theses, drawing on what Leunissen and | have written 
together on this matter in chapter 5 below, p. 132 and n. 40: (i) the formal 
dunamis that ?makes use of? of material byproducts of an earlier primary 
teleology is the very same dunamis that was in operation in the earlier 
case; (ii) that dunamis?s ?making use of? those materials is not itself of 
material necessity (e.g., the formal nature?s diversion of the earthy material 
in embryonic ruminants to make the horns does not itself occur of material 
necessity, but only because it serves the end of defense); and (i) and (ii) are 
true notwithstanding that (iii) those materials originate from materially (and 
not conditionally) necessary processes and they open up additional options 
for the formal nature (which is in part why the teleology is secondary). 


Because the teleological character of secondary teleology is grounded in 

the same irreducible potential for form that the primary teleology is, the 
ontological basis of the former is the same as that of the latter. This is true, | 
want to maintain, even in those (quite rare) cases, such as the production of 
the omentum (PA IV.3), where processes of material necessity are sufficient 
actually to produce the part ?ready to function? and the formal nature has 

no need to act further upon those materials (677630-32). But even in those 
cases, the formal nature is at work ?making use? of that materially necessary 
result. For, did the omental structure not serve some good end, it would not 
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have been allowed to persist; its formation would have been interrupted and 
its materials diverted. Letting happen is, after all, a kind of making use, and 
is also due to the dunamis for form. 


So, in secondary teleology too we have in operation the causal agency of 
an (irreducible) formal nature—a potential for form—whose outcomes are 
not due to ?reliable mechanisms?; and it is this, and not any concern with 
erroneous views of his opponents regarding elimination, that ontologically 
grounds the teleology for Aristotle. | thank Leunissen for discussion of the 
issues of this note. 


(67) 2010b, 25. See also 4 n. 10 where she notes that her ‘characterization 
of ‘primary teleology’ ‘builds on the understanding of teleological causation 
in the case of animal generation provided by Gotthelf (1987b [= chapter 

1 above])’. There is much | have learned from her work as well, and 
(notwithstanding certain important differences, on some of which see 
Gotthelf 2010), | heartily recommend her book. 


(68) Bradie and Miller 1984, 147. 
(69) Ibid. 148. 


(70) Here, since we are talking about the simple bodies, | ignore the fact 
that for Aristotle these bodies, these ‘so-called elements’, are themselves 
analyzable as combinations of the qualities or powers hot, cold, moist, dry. 


(71) For a presentation of his current view, which takes into account some of 
the discussion of the present chapter, see Miller 1995, 336-46. 


(72) Delbruck 1971. 


(73) For further discussion of this, see the comparison of Darwin's and 
Aristotle's approaches to biological teleology in chapter 15 below, pp. 366- 
68; cf. also the coda to the present volume, pp. 390-91, and chapter 1 above, 
Postscript 1986, sec. Ill. 
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Abstract and Keywords 


This chapter takes a close look at the account across Generation of Animals 
I-Il of the efficient cause of animal generation. The aim is to understand 
better the relationship of material-efficient causation to the teleological 
causation Aristotle insists is central to the coming to be of animals. Special 
attention is given to Aristotle's actual account of embryogenesis — the 
sequential development of the parts of the embryo — in GA II.6. This 
examination shows that there is no evidence that Aristotle thought material 
necessity by itself was causally sufficient for embryogenesis; rather material- 
efficient causation does the bulk of its work as a ‘tool’ that the budding 
organism's formal nature — its ‘irreducible potential for form’ — makes 

use of in achieving its inherent ends. In the process the chapter provides 
Significant insight into the essential flow of argument across GA I-ll, for those 
unfamiliar with the treatise. 


Keywords: Aristotle, Generation of Animals, embryogenesis, formal natures, material 
necessity, irreducibility 


Two formulations of the aim of GA 


Because Aristotle's Generation of Animals is to a large extent ‘one long 
argument’ (to borrow Charles Darwin's characterization of his Origin of 
Species'), let us place GA II.6 in the context of the whole of GA, identifying 
what this treatise's overall aim is and how teleology is embedded in that aim, 
and thus in this treatise. 
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We are told of GA's aim in at least two places. The first is in PA I.1, ina 
passage we have already quoted in the previous two chapters; the second is 
in the opening paragraph of GA. 


In PA 1.1, having argued that coming to be is for the sake of being, and 
not the reverse, Aristotle writes of what follows from that proposition for 
the study both of animal parts and of their generation. With good reason, 
scholars standardly take these statements as governing the forms treatises 
like our PA II-IV and GA are to take. First PA II-IV: 
(p.91) (T1) Hence we should if possible say that because this 
is what it is to be a man, therefore he has these things; for he 
cannot be without these parts. Failing that, we should get as 
near as is possible to it: we should either say altogether that it 
cannot be otherwise, or that it is at least good thus. And these 
follow.2 


Then GA: 
(T2) And because he is such a thing, his coming-to-be 
necessarily happens so and is such. And that is why this part 
comes to be first, and then this.3 


From the nature of what is to be produced, certain things follow (of 
conditional necessity) regarding how that product must come into being. 
And that is why the parts come into being in the order in which they do. | 
will connect the first of these two lines with the opening stretch of GA ina 
moment, but it is striking to notice, in view of the second line, how much of 
GA II.6 (and indeed II.1-6) is indeed, and explicitly, concerned with the order 
in which the parts come to be.4 Perhaps this shouldn't be a surprise, since 
one can't say much about how or why an animal's genesis occurs as it does 
without Knowing in what order the parts come to be. Still, | am struck by the 
extent of Aristotle's preoccupation with this question, and will return to it 
later.5 


The opening stretch of GA (715a1-18) announces that we have already 
studied the final, formal, and material causes of each of the parts of animals 
except the generative ones. That leaves a PA-like, three-cause study of 

the generative parts—and an overall study of the efficient cause. This 

latter study and the study of the generation of each animal, Aristotle says, 
somewhat enigmatically, ‘are, in a way (pos), the same thing’.6 A primary 
aim of our treatise, On the Generation of Animals, (p.92) then, is a study of 
‘the source of the moving cause’ of animals and their parts, that is: a study 
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of what agent(s), and of what actions of theirs, bring animals and their parts 
into existence? 


If we now bring to bear on this conclusion the two GA-aim-stating sentences 
we isolated in PA |.1 as T2, what can we add? Starting from its second 
sentence, we may add the words: And in what order?—a sensible addition, 
which keeps us within the ambit of an efficient-causal account. The first 
sentence, however, reads: ‘And because he is such a thing, his coming to 
be necessarily happens so and is such.’ This is, as already mentioned, an 
account in terms of conditional necessity, and this brings our attention to 
the (immediate) final cause of generation: the production, or existence, of 
an animal of a certain nature. A full account of the generation of animals 
will, | propose, not only include but also intimately relate the final and the 
efficient causes of generation. The need for the final-cause dimension of 
the account will explain why Aristotle says that an account of the efficient 
cause by itself is an account of generation only pos, ‘in a way’. With the 
teleological dimension in place, the account of generation is, in Aristotle's 
eyes, complete. 


Towards the theory in GA II.6 


That there is an intimate connection, at least in the case of generation, 
between the final and the efficient cause will not be of surprise to readers 
of the taxonomy of interpretations of final causality offered in the previous 
chapter. For, if we connect the operation of a final cause with the operation, 
as efficient cause, of a dunamis directed upon such an end, then that 
connection of causes is just what we should expect. And if we are to get 
illumination on the nature of a final cause from a study of GA (as explained 
in chapter 1 above, pp. 6-7, 14ff., 31-32) the route to this will be to follow 
closely GA's account of the efficient cause of generation, looking in particular 
for any move that is made, via conditional necessity, from the nature (or 
essence) of the animal produced to the nature of the process required to 
produce it. 


Yet it is striking that explicit mentions of final causation occur rarely in GA, 
once the review of the generative parts is completed by the end of 1.16. A 
final cause of generation itself is offered at the beginning of Il.1, followed 

by an account of the final cause of the separation of the male and female 
principles. Final causes are not mentioned again until Il.4, at 738b1, when a 
final cause is given for the diversion of female nutritive residue to the uterus 
to serve as generative material, and then at 739b29 for the formation of 
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membranes around the outer surface of the kataménia in the conception 
process. However, when Aristotle turns to his account of embryological 
development in II.6, he draws at 742a16-b17 on a set of general theses 
about various types of priority involved in final causation to guide him in 
the empirical identification of the sequence in which parts are formed in the 
embryo, and to help explain why the sequence occurs in the order it does. 
The aim here is (p.93) the efficient-causal account, but the efficient arché 
within the embryo (viz., the heart or its analogue), Aristotle claims, must 
stand in various relationships to the end, the te/os, of the generative process 
—although quite what those relationships are is difficult to determine from 
this very difficult passage. Still this passage, so outlined, appears to give us 
precisely what the PA I|.1 passage said should be our guide in determining 
the character and order of the process by which the animals come into 
being. So this II.6 passage will have to be our focus. But let us build up to it 
step by step, starting from GA I.1, with our eye on what Aristotle's account 
of the efficient cause of generation has to tell us about the nature of final 
causation, as operative in animal generation. 


First, some context. In chapter 1 above, | made two general claims about the 
GA theory: (i) that Aristotle does not attempt to offer (the outlines of) a full 
material-level account of the generative process, but rather appeals at key 
places to a dunamis that is primitively directed upon the form the offspring 
is to embody; and (ii) that the material bearer or basis of that dunamis, 
sometimes identified as a distinctive ‘vital’ heat (psuchikeé thermoteés, 

zotike thermotés’) and sometimes as ‘movements’ (kinéseis8),2 has no 
material-level description of its vital potentials, being different in this respect 
from ‘ordinary’ heat found in ordinary air and fire. In his valuable 1988 
paper, ‘Aristotle on Hypothetical Necessity and Irreducibility’, David Charles 
questioned both of these claims, and that invites us to take a close look at 
the passages in question to see if there is some way to decide the matter. 
Though there is a reasonably plausible case to be made for a reading like 
Charles's, in the end the weight of the evidence in GA II.6, | shall argue, is 
firmly in favor of my two claims. 


(p.94) A focus on these claims makes clear the need, right at the outset, 

to make a distinction we have not yet made in regard to efficient causes. 
Scholars, myself included, often tend to view efficient causes as material- 
efficient causes, cases where the elemental bodies or powers act or interact 
in a certain way of (what we often call) material necessity. But Aristotle at 
least as often speaks of form and soul as source of change, and there are 
what we might call formal-efficient causes, cases where the agent is a formal 
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nature, a dunamis for form, and so forth. It is precisely an open question 
whether in every case in which the agent is said to be a formal nature, 

there is a material-efficient causal process—a process operating wholly of 
material necessity—that underlies it. So, in following Aristotle's account of 
the efficient cause of generation through GA | and II in hopes of gaining light 
on his account of final causation, we will need always to be clear whether we 
think Aristotle is speaking of material-efficient or of formal-efficient causation 
(or somehow of both). 


Let us return, then, to GA I.1. At 715a19 Aristotle begins his argument from 
the three-part phainomenon (‘appearance’) that some animals are produced 
from the (i) coupling of (ii) male and (iii) female, i.e., that generation 
sometimes occurs inside one animal (‘female’) as a result of some sort of 
action upon it by another animal (‘male’) during a process in which relevant 
parts of each come into contact (‘copulation’). This often, though not always, 
involves a distinct active agent, a ‘seed’ (sperma), supplied at least in part 
by the male. We will thus understand such generations (and, it turns out, 
the spontaneous ones as well) when we understand more precisely the 
respective contributions to this process of the female and the male, including 
the extent to which each contributes ‘seed’. The female evidently contributes 
some sort of material, and argument from observable data confirms this; 
this material counts as ‘seed’ to some extent (which will be important in the 
discussion of family resemblance in Book IV), but it is evidently incomplete, 
since females do not generate by themselves. By contrast, although in most 
kinds of animals the male contributes ‘seed’, sometimes it does not; this 
is a crucial observation, since it supports the general claim, extending to 
all animal kinds that reproduce (a claim which Aristotle argues for on other 
grounds as well), that the male's power (dunamis; cf. 729b4-6) to act on the 
female material is not exercised by its contributing any additional material. 
Aristotle consolidates his results and states his hypothesis in a key statement 
late in Book | at 730b8-23: 

(T3) One may also grasp from these cases how the male 

contributes to generation. For not every male emits seed, 

and in those that do emit it, the seed is no part of the fetus 

that is being produced, just as nothing comes away from the 

carpenter to the matter of the timber, nor is there any part of 

carpentry in the thing produced, but the shape and the form is 

produced in (eggineta/) the matter from the carpenter through 

the movement (kinésis): his soul (in which is the form) and 

his knowledge move his hands or some other part in a certain 

sort of movement—different when that which is produced from 
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them is different, the same when it is the same—the hands 
move the tools, and the tools move the matter. Similarly the 
(p.95) male's nature, in those that emit seed, uses the seed as 
a tool containing movement in actuality (energe/a/), just as in 
the things produced by art the tools are in movement; for the 
movement of the art is in a way in them.10 


Further argument in Book II chapter 1 supports and substantially elaborates 
this hypothesis, moving from the complexity and specificity of the generative 
product to the nature of its immediate efficient cause. The key passage is 
734b17-735a4: 

(T4) It is clear, then, that there is something which makes 

# the parts #, but not by being a certain ‘this’, present in a 

completed state at the beginning [sc. but rather by being a 

dunamis and kinésis, 734b8, 11, cf. 729b5-6]. 


Now, we must grasp how in the world each part is produced 
from that beginning, by taking first of all as our starting 

point that everything that is produced by nature or by art 

is produced by a thing that is #whatever it is# in actuality, 
out of what is potentially of that sort. Now the seed and 

the movement and source it has are such that when the 
movement stops each part is produced having soul. For it is 
not face nor flesh unless it has soul: after their death it will be 
equivocal to say that the one is a face and the other flesh, as 
it would be if they were made of stone or wood. The uniform 
parts and the instrumental parts are produced simultaneously. 
And just as we would not say that fire alone makes an axe or 
any other tool, neither should we [say this] of foot or hand. 
Nor, likewise, of flesh, for it too has a function. Now, hard and 
soft and supple and brittle, and whatever other such conditions 
(pathe) that belong to the parts containing soul—heat and 
cold would make those, but would not go so far as to make the 
definition (Jogos) in virtue of which the one is now flesh and 
the other bone: that is due to the movement (kinésis) from the 
generator who is in full actuality (entelecheiai) what the thing 
out of which the product comes is potentially, just as is the 
case with the things produced according to an art; for the hot 
and the cold make the iron hard or soft, but what makes it a 
sword is the movement of the tools which contains a definition 
(logos) belonging to the art. For the art is source and form 
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of the thing produced, but in another; the movement of the 
nature is in the thing itself, being from another nature which 
has the form in actuality (energe/a/).11 


(p.96) This distinction between the power of heat and cold to produce the 
pathe of the parts and the power of the ‘movement’ supplied by the father 
to produce the parts themselves will be crucial, and we will return to it 
Shortly. At this point in the text it raises the question for Aristotle of what 
the material nature of the semen (the male seed, goné) must be for it to 
be able to carry the generative dunamis. In a long and careful discussion in 
Il.2, which makes use of the chemical theory presented in Meteorology IV, 
Aristotle infers from the unusual reactions of semen to heat and cold that 
it must contain ‘oneuma’, which in its ordinary usage refers to breath or 
warm wind, but which had apparently begun to take on a role in the medical 
tradition as an important constituent of living bodies, given the evident 
centrality to life of breath and its warmth.12 At 735b37-736a16 Aristotle 
concludes: 

(T5) The seed, then, is a combination of oneuma and water, 

and the pneuma is hot air; that is why it is moist in nature, 

because it is composed of water....[W]Jhile it is inevitable that 

one seed is earthier than another and it is so most of all in 

those which have much earthy stuff in virtue of the bulk of 

their bodies, it is thick and white because pneuma is mixed in. 

... Fhe cause of the whiteness of the seed is that the semen is 

foam, and foam is something white, especially that which has 

the smallest constituents, each bubble too small to be seen...13 


Since air is already warm and moist, pneuma must carry an additional heat. 
The nature of this heat is the subject of a crucial passage in the next chapter, 
at 736b29-737a7 and 18-24: 

(T6) Now, every soul-potential seems to be associated with 

a body different from and more divine than the so-called 

elements; and as souls differ from each other in value and lack 

of value, so too this sort of nature differs. For within the seed 

of all things there is present that which makes the seed fertile, 

what is called ‘the hot’. But this is not fire or that sort of (p.97) 

potentiality but rather the pneuma enclosed within the seed, 

that is, within the foamy part, and more precisely the nature 

in the pneuma, being analogous to the element of the stars. 

That is why fire generates no animal, and none is seen to be 

constituted in things subjected to fire, whether wet things or 
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dry; but the heat of the sun and that of animals do—not only 
that conveyed through the seed but also if there should be any 
other residue of their nature, even this too will contain a life- 
source (zotike arche). Such things make it evident, then, that 
the heat in the animals is neither fire nor has its origin from 
fire. 


Since the seed is a residue and is moving with the same 
movement as that with which the body grows when the final 
nutriment is being apportioned out, when it goes into the 
uterus it constitutes and moves the female's residue with the 
Same movement as that with which it itself is actually moving. 
For that too is residue and contains all the parts potentially, 
though none actually.14 


It is prima facie odd that, having distinguished at Il.1 734b19ff. (T4 above) 
the causal power of the ‘movement’ supplied by the father from the causal 
power of heat and cold, Aristotle here presents that movement as somehow 
resident in the semen's distinctive heat.15 Let us for the moment, however, 
continue with our narrative and note that Aristotle has now completed 

the presentation of the broad lines of his theory of the efficient cause 

of generation: the father, as ultimate efficient cause, acts on a material 
supplied by the mother, the (useful part of the) kataménia, but does so 
through his semen which carries, embedded somehow in a distinctive heat, 
a set of movements which initiate a process leading in normal circumstances 
to the production of an offspring one in form with the father. What makes 
that production possible is that the semen and kataménia are both residues 
of nutritive material; as a result the set of movements supplied by the father 
are the (p.98) very same ones that within himself carry the potentiality 

to maintain his own form by converting his food into more of himself in 

the nutritive and growth process. That last point is a stroke of genius on 
Aristotle's part, explaining how the offspring can—and will in the paradigm 
case—be like the father; and it provides, incidentally, one part of the 

basis for the claim which he makes, several times in GA as well as in De 
Anima, that the nutritive soul and the generative soul are one and the same 
potentiality.16 


In Il.4 Aristotle analyzes in more detail the formation of the male and female 
contributions, as residues of the nutritive process, discusses the initial 
constitution or ‘setting’ (kuésis, sunistésis) of the embryo and its early 
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formation, and turns to the question of its development and differentiation 
(diakrisis, 740b13). Another crucial passage follows, with marked similarities 
to T4 above (734b19ff.), which is not surprising given their similar aims; 
the present passage, however, builds in the results of the theory developed 
since that earlier passage. The reference is 740b12-741a2, a passage that 
gets rather convoluted towards the end, but whose sense remains clear. | 
translate literally: 

(T7) The differentiation (diakrisis) of the parts is produced, not 

as some think, because it is natural for like to be carried to 

like..., but because the residue of the female is potentially such 

as the animal is by nature, and the parts are in it potentially 

and not at all actually; it is due to this cause that each of them 

is produced, and because when the active and the to-be-acted- 

upon come into contact, in the manner in which the one is 

active and the other to-be-acted-upon (I mean by ‘manner’ 

the how and where and when), straightaway the one acts and 

the other is acted upon. [Cf. Metaph. 0.5 1047b35-1048a7.] 

The female, then, provides the matter, the male the source of 

the movement. And just as things which are produced by the 

agency of an art are produced by means of tools—it's truer in 

fact to say ‘by the movement of the tools’ (this #movement# 

being the actuality of the art, and the art being the shape of 

that which comes to be in another)—in this way the nutritive 

soul-capacity, just as, in the animals and plants themselves 

later on, it produces growth from the food using as tools heat 

and cold (for the soul-capacity's movement is in these, and 

each thing is produced according to a certain definition [/ogo/ 

tini]), in this way also at the very beginning the thing produced 

by a nature is constituted. For it is the same matter by which 

it grows and from which it is first constituted, so that the 

productive capacity #for growth# is also the same as the 

initial one (but greater than it). If then this is the nutritive soul, 

it is also that which generates, and this is the nature of each 

#organism# and present in all plants and animals...17 


(p.99) How shall we translate /ogoi tini—by or according to a certain 
definition? In line with 735al1-2 (in T4 above), hé kinésis he ton organon 
echousa logon ton tés technés, perhaps the meaning is ‘each thing is 
produced by a movement whose definition (and thus nature) specifies the 
shape and form of the product’ (cf. chapter 1 above, p. 16). 
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The latter part of this passage, where the parallels with T4 are found, is 
important for both of our questions: it bears on the question of the nature 

of the heat which carries the ‘movement’ responsible for generation and 
development, and it bears on the question of whether Aristotle intends to 
offer a full material account of the generation of animal parts to complement 
his teleological account, or whether the teleological account, though it 
makes use of material necessities, is predicated on the unavailability of a full 
material-level causal account. We will return to both questions shortly. 


Since female birds can produce unfertilized eggs that have some life in them 
(‘wind-eggs’), and since a few animal kinds have females and no males, 
Aristotle (p.100) rounds out his presentation with a closer examination of 
the female contribution to the formal side of generation. He turns finally in 
chapter 6 to a detailed account of the formation of individual animal parts. 
This is the diakrisis (‘articulating out’, ‘differentiation’) that was described 
generally in the first part of T7, indicated, at 741b7, with the verb diorizetai 
(perhaps ‘delineates’ or even, in its physical meaning, ‘defines’). And it is 
here, in the detailed accounts of the formation of individual parts, that | am 
thinking we might look for the reach that material-efficient causation has 
(and doesn't have) in Aristotle's explanatory account of the generation of 
animals and their parts. 


One view, then, would be roughly this. It would hold that II.6 is meant to 
point towards the basic pattern of a full material-level account, in which 
sufficient conditions are given for the production of a sufficient number 
and range of animal parts to make clear that such an account is always 

in principle possible. Material-efficient causes would necessitate what are 
clearly treated as teleological outcomes, but would explain those outcomes 
only insofar as they are identified as formal and there because these 
outcomes are good, etc.18 


To anticipate, the alternative view we will look at holds that II.6 aims to 
provide not the ‘bottom-up’ material-level side of embryogenesis (as | 

am calling the development of the embryo and its parts), but rather a 
single, unified account of the entire embryogenesis—an account in which 
the embryo's formal nature (its potential for form) is playing the central 
efficient-causal role, by ‘making use of’ material-efficient agents such as 
heat and cold and the necessary natures of the materials from which the 
embryo is being constructed. According to this view, these material-level 
contributions, though necessary, are by no means sufficient by themselves 
for embryogenesis. On this view the respective contributions of the formal 
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nature and of the material agency of heat and cold correspond more or less 
to a natural reading of what we have already been given in general terms 

in T4 above, and their interplay to what we have already been given in T7 
(though we get useful amplification of them both in a passage from II.6 itself 
we will call below ‘T10’). | will defend this second view. 


Advocates of the first view would maintain that T4 and T7 are consistent with 
their thesis that Aristotle sees the relevant material agency as sufficient for 
embryogenesis. We shall see. | provide in a footnote the relevant parts of the 
two passages, for ease of reference.19 


(p.101) The embryogenetic account in II.6 


GA II.6 is a lengthy chapter. My tendency for a long time had been to focus in 
initially at the point in the chapter at which Aristotle has established that the 
first part to be produced is the heart, which then serves as the ‘source’ for 
the rest, because it is in this stretch of text that he appears to be identifying 
the parts he discusses as being formed of material necessity. Indeed, the 
discussion opens at 743a1-5 with an indication that the focus will be on the 
formation, by material agency, of the uniform parts: 

(T8) From the heart the blood-vessels extend #throughout 

the body#, as when artists sketch out preliminary figures on 

the walls; for the parts are situated around the blood-vessels, 

because they are generated out of them. The generation [out] 

of the uniform parts occurs by the agency of cooling and heat, 

for some things are constituted and solidified by the cold and 

some by the hot.20 


It ends at 745b21-22, however, with the remark: 
(T9) We have stated, then, how each of the parts is 
constituted, and what the cause of their generation is.21 


| underscore ‘each’: not each of the uniform parts, but each of the parts. 

And yet, in the discussion that takes place between T8 and T9, there is no 
mention of heterogeneously structured non-uniform parts, such as hand or 
foot. That fact also helps firm up the OCT editor's bracketing of ek (‘out’) 

at a4 in T8. Though found in all the main manuscripts, ek is not read in 

the earlier ninth-century Arabic translation nor in William of Moerbeke's 
thirteenth-century Latin translation (itself thought to rest on MSS earlier than 
any we have). And, the ek is just not plausible. Aristotle's standard examples 
when he is distinguishing between uniform and (p.102) non-uniform parts, 
as T4 above exemplifies, are, for the uniform parts, flesh and bone, and 
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for the non-uniform parts, heterogeneously structured ones such as hand 
and foot. But, in the lines immediately following T8, his attention is directed 
to the formation of flesh (and other uniform parts that harden out of it, 
such as nail and hoof) and of bone (and sinew), the former resulting from a 
cooling process, the latter from a kind of internal ‘baking’—precisely what 
T8, without the ek, is announcing he will attend to. Whether or not, in the 
remainder of II.6, Aristotle ever turns to heterogeneously structured non- 
uniform parts like hand or foot, there is certainly no project of systematically 
explaining their formation out of such uniform parts as flesh and bone. The 
non-uniform parts may be said to be formed along with the uniform ones, 
i.e., as the latter are forming, but not out of them.22 So the ek must go.23 


One reason why the formation of non-uniform parts is not discussed between 
T8 and T9 may be that Aristotle does not think they are formed of necessity 
by the agency of heat and cold. Indeed, at one time | hypothesized that 
Aristotle's view was that uniform parts were formed wholly by material 
necessity but non-uniform parts were not; they, a /a T4, were due to the 
formal nature (via specific movements, directed to form, that it initiates in 
the material). This view was appealing, since it appeared to deny that the 
embryo as a whole is formed of material necessity; instead, only its simpler 
(i.e., uniform) parts are. 


But there are two problems with that picture, as | have come to realize. First, 
note that T4 says, of the divide between what is caused by the material 
agency of heat and cold alone and what is caused by the formal nature, that 
flesh falls on the latter side, along with hand and foot (‘for even [flesh] has 

a function’, 734b30-31). And, in the lines that immediately follow in T4, lines 
which | have singled out above, what is ascribed to the material agency of 
heat and cold is the production, not of the whole of each uniform part, but 
only of their pathe—their conditions, such as their being ‘hard and soft and 
supple and brittle’; and, to be precise, that passage does not reflect the 
uniform/non-uniform distinction, since what is produced by (p.103) heat and 
cold are the pathé of each of ‘the parts...having soul’ (b31-33), i.e., the pathe 
of both the uniform and the non-uniform parts. 


That is the first problem for thinking that our II.6 passage might be 
attributing the uniform parts (though not the non-uniform) to material 
agency alone: it is the pathé (of both the uniform and the non-uniform parts), 
and not the uniform parts per se, that are caused by the agency of heat and 
cold alone. The second problem has to do with what actually happens in the 
stretch of text from T8 to TY. For not only is there no attempt by Aristotle in 
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that stretch to show that non-uniform parts are formed of material necessity 
from uniform parts (or in any other way), but even the crucial part of the 
causation in the explanation of uniform parts is not said to be due to material 
necessity, but to ‘the nature’ and ‘the source of movement’. Some aspects 
of the formation of the ‘eye body’ are ascribed to (material) necessity (e.g., 
at 744a13) but the eye itself is formed when ‘the source of movement takes 
control (krate/)’ (744a33-34), which is late for an upper part (744a33-35); the 
eyelid, needed only when there is an eye, is also formed late, since ‘a nature 
makes nothing superfluous or without a point’ (744a36-38). Likewise, the use 
of higher-quality nutriment for more valuable parts, just mentioned, is said 

to be the work of a nature internal to the forming animals.24 And notice the 
agency of the nature (hé phusis) at 745a32, in the discussion of teeth. There 
is really very little that is ascribed to material necessity alone. For, even in 
Aristotle's own context, quite apart from any consideration of the views of his 
predecessors, accounts of formations wholly in terms of material necessity 
are in danger of treating those formations as accidental (743a21-23, to be 
discussed momentarily as part of T10). This danger is avoided, we will see, 
not by an appeal, such as Susan Sauvé Meyer makes,25 to a ‘reliable material 
mechanism’—there does not seem to be any such thing to appeal to, and 

in any case we hear of none. (We'll return to this shortly.) The danger is 
avoided by appeal—in the very same causal account that incorporates such 
material necessity as is at work—to the agency of the developing animal's 
formal nature. In addition to the mentions of such agency | have already just 
cited, there is the important explicit general remark, at 743a17-b5, that | will 
label ‘T10’. 


To set up this passage, before | quote it, we need to return to a puzzle 

| noted earlier in comparing T4 and T6, but did not try to resolve.26 T4 
distinguishes the agency of the ‘movement’ supplied by the formal nature 
from the material agency of heat and cold (734b31-36). T6 speaks of a 
soul- (or form-) specific generative heat which is somehow associated 

with those formative movements (736b29-737al1, 18-22). The question of 
whether heat and cold are separate material agents, or rather express the 
agency of the formal nature, arises again in subsequent (p.104) passages. 
In T7 the formal nature is said to ‘use heat and cold’ as tools, because its 
formative movement and definition is resident in them (740b25-35). In T8, 
as we noted when we introduced that passage, heat and cold appear to be 
spoken of as material agents, having certain causal powers as such, é.g., 
to solidify (743a1-5); however, their being said in the same breath also to 
‘constitute’ (a5) leaves open the possibility that here too they may be ‘tools’ 
of the formal nature; the appearance of ‘constituted’ again in T9 (745b21) 
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perhaps suggests as much. The puzzle, then, is twofold: (a) to what extent, 
and when, are references to the agency of hot and cold references to a 
material-efficient agency that is to be distinguished from any agency (or 
explanatory role) of the formal nature; and (b) in those cases where heat and 
cold are said to be ‘tools’ of the formal nature, being ‘used’ by it for its own 
more global ends, how is the agency of heat and cold here to be understood, 
and how does its material dimension stand in relation to its role as tool of the 
formal nature? 


Our next passage, 743a6-b5, which | am calling ‘T10’, is a very long one, 
but it should help us with those questions. It follows immediately upon T8 
(which, again is 743a1-5), and is the first part of the stretch we have been 
discussing, from T8 to T9. To set the context, | repeat the immediately 
preceding lines, which we have called ‘T8’, and then identify the beginning of 
this new material: 

(T8) From the heart the blood-vessels extend #throughout 

the body#, as when artists sketch out preliminary figures on 

the walls; for the parts are situated around the blood-vessels, 

because they are generated out of them. The generation [out] 

of the uniform parts occurs by the agency of cooling and heat, 

for some things are constituted and solidified by the cold and 

some by the hot. 


(T10) We have spoken previously elsewhere concerning the 
differences between these, and have stated what sorts of 
things are dissolvable by fluid and by fire and what sorts of 
things are not dissolvable by fluid and cannot be melted by 
fire. Now, as the nourishment oozes through the blood-vessels 
and the passages in each of them—just as water does when 

it stands in unbaked earthenware—flesh, or its counterpart, 

is formed (gignonta/), being constituted by the cold (which is 
why it is dissolvable by fire). As that nourishment wells up, the 
excessively earthy stuff in it, having little fluidity and heat, 
becomes cooled while the fluid is evaporating together with 
the hot, and is formed into parts that are hard and earthy, e.g., 
nails, horns, hoofs, and bills; that is why these can be softened, 
but none of them can be melted by fire; though some, e.g., 
eggshell, can be melted by fluids. 


It is by the internal heat that both the sinews and the bones 
are formed as the moisture dries up. That is in fact why bones, 
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like pottery, are indissolvable; for they have been baked by 
the heat present in their generation, as though in an oven. But 
this #heat# does not make any chance thing flesh or bone, 
nor in any chance place nor at any chance time; rather #it 
makes into flesh or bone# that which is naturally so #made# 
and where it is naturally so #made# and when it is naturally 
so #made#. For neither will that which is potentially be by the 
agency of a motive source that doesn't have the actuality, nor 
will that which has the actuality produce #a thing# out of any 
chance thing, just as the carpenter would not make a chest out 
of something other than wood and just as there will not be a 
chest #made# out of the wood without him. 


(p.105) The heat is present in the spermatic residue having its 
movement and actuality in an amount and character suitably 
proportioned (summetros) to each of the parts. To the extent 
to which it is deficient or excessive, the thing being formed 
will come out inferior or deformed, similarly to what happens 
with things that are constituted outside the body, via boiling, 
for culinary enjoyment or any other use. But there we supply 
a Suitable proportion (summetria) of heat to the movement, 
while here it is provided by the nature of the generator. In 
spontaneous generations the cause is a seasonal movement 
and heat. 


Cold is a deprivation of heat. The nature uses both [sc. cold 
and heat], as having a potentiality to make, of necessity, 

one thing this and another that; in the generations #under 
discussion#, however, their cooling and heating occur for the 
sake of something, that is, each of the parts is formed such 
#as it is#—the flesh soft, the sinew dry and elastic, the bone 
dry and crackable—in one respect of necessity, in another 
respect for the sake of something.27 


The formation of parts subsequent to the heart is described in this passage in 
the following order (which may or may not be the chronological order of their 
formation): (p.106) 

(i) blood-vessels;28 


(ii) flesh; 
(iii) parts that are hard and earthy, e.g., nails, horns, hoofs, and 
bills; 
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(iv) sinews and bones. 


This remark about the agency by which sinews and bones are formed is 
brought home with an apparently more general example that speaks of 
(v) flesh or bone, 


and then elaborates on the agency involved, and the conditions of that 
agency; the final lines of the passage then take as their subject flesh, sinew, 
and bone. This suggests that when Aristotle switches to flesh or bone he 
is switching to commenting on the agency involved in the formation of all/ 
uniform parts. | will provide confirmation of this in a moment. But let us 
return to the start of this list to note the agency to which each of these 
formations is ascribed: 
(i) The blood-vessels are not clearly assigned to any agency, 
but the process is analogized to the sketching out by artists of 
preliminary figures on walls, and it is said that on that framework 
certain (unspecified) parts form ‘around’ the blood vessels; the 
text goes on to speak about ‘constitution’ and ‘solidification’ of 
the uniform parts, and this is ascribed to the agency of heat and 
cold. There is no mention in this discussion of the action of a formal 
nature, though this might be implied by the craft analogy, and by 
the fact that the blood-vessels are formed first after the heart, 
which is the seat (arché) of the nutritive soul and formal nature.29 
(ii) and (iii) Flesh is ‘constituted’ by the agency of the cold as the 
blood ‘wells up’ through the walls of the blood vessels; the cold also 
produces hard and earthy parts, such as nails and horns; in both 
cases there are frequent references to ‘chemical’ facts that support 
the assignment of material agency, with no (immediate) reference 
to a formal nature.30 
(iv) Sinews and bones likewise have ‘chemical’ properties that 
show that they are formed by some sort of heating; the heating is 
assigned to the ‘internal heat’.31 
(p.107) (v) Since ‘flesh or bone’ is introduced as subject in the midst 
of a statement about the formation of ‘sinews and bones’, and since 
‘flesh or bone’ becomes the subject for the rest of what is said, | 
think it is clear that ‘flesh or bone’ is a stand-in for ‘all the uniform 
parts’. The immediate agent for the formation of flesh or bone is 
‘the heat present in the spermatic residue’;32 this heat does not 
make into flesh or bone ‘any chance thing’, ‘at any chance place’ 
and ‘at any chance ‘time’, but only a ‘natural’ material at a ‘natural’ 
place and a ‘natural’ time (to pephukos kai hou pephuke kai hote 
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pephuken). The remainder of the passage then makes the following 
four points about that heat: 


(a) It must be such as to ‘have its (full) actuality’, at least 

in the way that the semen and kataménia have it in full 
actuality;33 

(b) This heat, which was said to be present in the spermatic 
residue, is now said to be due to ‘the nature of the 
generator’ ;34 

(c) The heat must be there ‘in an amount and character 
suitably proportioned (summetros) to’ (the movement needed 
to produce) each particular part;35 and 

(d) The heat (and cold) which supplies the already mentioned 
movement and (thereby) material agency is made use of 

by the (formal) nature that is at work,36 in such a way that, 
while the immediate effects of the material (p.108) agency 

— ‘the flesh soft, the sinew dry and elastic, the bone dry and 
crackable’—are of necessity, the formal nature making use 
of it is producing that result (under some description) for the 
sake of something. 


Our question is what the respective roles are of the formal and material 
natures in the formation of the uniform parts, as this is described in this 
passage. A close look makes it clear that those roles are at least very close 
to what they are said to be in passages T4 and T7 above. Here, again, are 
the operative parts of T4 and T7;37 to show the parallels in their accounts of 
the roles of heat and cold both in their own right and as tools of the formal 
nature, | identify via the same letters in square brackets the portions of T4 
corresponding to the portions of T10 that are given letters in round brackets 
in the summary just above. 

(T4) Now, hard and soft and supple and brittle, and whatever 

other such conditions (pathe) that belong to the parts 

containing soul—[d] heat and cold would make those, but 

would not go so far as to make the definition (/ogos) in virtue 

of which the one is now flesh and the other bone: that is due 

to [b] the movement (kinésis) from the generator who is [a] 

in full actuality (entelecheia/) what the thing out of which 

the product comes is potentially, just as is the case with the 

things produced according to an art; for [d] the hot and the 

cold make the iron hard or soft, but what makes it a sword is 
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the movement of the tools which contains a definition (/ogos) 
belonging to the art. 


(T7) And just as things which are produced by the agency of 
an art are produced by means of tools—it's truer in fact to say 
[d] ‘by the movement of the tools’ (this #movement# being 
[a] the actuality of the art, and the art being the shape of that 
which comes to be in another)—in this way [d] the nutritive 
soul-capacity, just as, in the animals and plants themselves 
later on, it produces growth from the food using as tools heat 
and cold (for [a] the soul-capacity's movement is in these, and 
each thing is produced according to a certain definition [/ogo/ 
tini]), in this way also at the very beginning the thing produced 
by a nature is constituted....If then this is the nutritive soul, [b] 
it is also that which generates, and this is the nature of each 
#organism# and present in all plants and animals. 


(a), (6), and (d) show clearly that the same causal theory that is outlined 

in T4 and T7 lies behind TLO—and that the primary generative agent of 

the uniform parts in T10 is the formal nature of the embryo, aimed at the 
production of an offspring one in form with the parents. T4 attributed to heat 
and cold as agents in their own right only the pathe of the ensouled parts, 
giving as examples their hard or soft and their supple or brittle character. 
The last lines of T10 provide as examples of what is produced of necessity 
pathe characteristic of the uniform parts under discussion: ‘the flesh soft, 
the sinew dry and elastic, the bone dry and crackable’. (c), which we find in 
T10 but not in T4 and T7, introduces a concept we have not seen before in 
GA: the summetria (which | have translated ‘suitable proportion’) between 
the ‘amount and character’ of the ‘movement and actuality’ of the internal 
generative heat that (p.109) embodies the formal nature and the parts being 
produced. This is a difficult notion, made more difficult to pin down by its 
long and varied history from ancient Greece to the present day.38 


| take it, however, that this requirement is a specification, or narrowing, 

of the requirement conveyed in T10 at 743a21-26: the immediate agent 

for the formation of flesh or bone is ‘the heat present in the spermatic 
residue’39 this heat does not make into flesh or bone ‘any chance thing’, ‘at 
any chance place’ and ‘at any chance ‘time’, but only a ‘natural’ material at 
a ‘natural’ place, and a ‘natural’ time (to pephukos kai hou pephuke kai hote 
pephuken). (c) presumably stresses that the heat is ‘targeted’ to the specific 
material, place, and time needed. Such targeting is a function of the formal 
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nature, so once again we have T1O paralleling T4 and T7: the formings of the 
uniform parts are ascribed by Aristotle to the formal nature. Only the pathe 
of the non-uniform parts, as such, are due to heat and cold, as such.40 


This does not mean, as already said, that II.6 is concerned only with the 
formation of uniform parts. In fact, this will be confirmed if we, now, widen 
our focus to the entire chapter, and note that the discussion of uniform parts 
in T10 is embedded in a larger, single, partly chronological narrative of the 
order of the formation of the entire embryo and its parts. This narrative 
begins very early in II.6. It sets as its primary focus ‘what parts come into 
being after what’ (742a16-17), and though it names very few non-uniform 
parts, it speaks of, for example, the upper and lower parts of the body, the 
head, the eyes, and the thighs. And it is in this context that attention is 
given, in the passage we have already discussed (T10), to the formation of 
the uniform parts, such as flesh, bone, and sinew, and, in particular, to the 
formation of their pathé. 


This narrative is structured overall by an extended passage, very early in 
the chapter, that aims to connect various priority relationships of the parts, 
in difference senses of priority, with the order of their coming to be. The 
passage is surprisingly (p.110) cumbersome, repetitive, and over-long (so far 
as | can tell). | will quote its first two-thirds or so in full, in part to show that 
the narrative includes the wide range of parts | have mentioned, and in part 
to allow us to see how II.6 carries out a good part of what we identified at 
the beginning of this chapter as the overall aim of GA—the integration of the 
efficient and final causes of generation. The portion | will quote is 742a16- 
b17. 

(T11) Some of the early students of nature made an attempt 

to state what comes to be after what among parts, but had 

little experience of what actually happens. For among parts 

as in other things one is naturally prior to another, and there 

are many sorts of priority, for the thing for the sake of which 

and the thing for the sake of this differ, and the latter is prior 

in generation but the former is so in being. The thing for the 

sake of this also has two differentiae—the thing from which 

motion originates and the thing which that for the sake of 

which uses. | mean, for example, the thing which can generate 

and the thing which is instrumental to the thing generated; 

for one of these must be present earlier—the one that makes 

(e.g., the aulos teacher before the learner and the auloi after 

the one learning to play the aulos, since it is superfluous that 
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there be auloi present to those who do not know how to play 
them).Given that there are three [sc. sorts of relata in the 
various priority relations we have distinguished41]—one being 
the end which we Say is the thing for the sake of which, a 
second (belonging to things for the sake of this) being that 
which initiates movement and is generative (for that which 
makes and is generative, insofar as they are such, are relative 
to the thing made and generated), and third being useful, that 
is, being the thing the end uses—it is necessary that there be 
present first the part in which is the source of movement (for 
from the start this is one part of the end and indeed the most 
governing part), then, after this, is the whole and the end; and 
third, and last, the parts instrumental to these in relation to 
some uses. 


As a result, if there is any such thing which must be present 

in animals, in that it contains a source and end of its whole 
nature, then this must come to be in so far as it is first a mover 
and in so far as it is part of the end, along with the whole. As 

a result, all of the instrumental parts that can generate the 
nature must themselves always be present earlier (for they are 
for the sake of another as a source), but all the instrumental 
parts that are not of this sort must be present later than the 
ones for the sake of another. That is why it is not easy to 
distinguish which of the parts are prior, all those which are for 
the sake of another or that for the sake of which these are. 

For the parts that initiate movement complicate things, in that 
they are (p.111) prior in the generation of the end, and it is 
not easy to distinguish the movement-initiating parts from the 
instrumental. 


And yet in accordance with this method one must seek what 
comes to be after what, for the end is later than some parts 
but earlier than others. And on account of this the part which 
has the source comes to be first, then following it the upper 
body. That is why the parts about the head and the eyes in 
embryos appear largest, while those below the umbilicus, e.g., 
the thighs, appear small. The reason is that the lower parts are 
for the sake of the upper, and are neither parts of the end nor 
generative of it.42 
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As | mentioned, this passage aims at providing a framework for creating 
an account of the order in which the parts of an embryo come to be, an 
account which will include both uniform and non-uniform parts. In identifying 
the generative parts as coming to be first, and the source of these—the 
heart or its analogue—as that which comes to be first of all,43 this passage 
identifies an efficient causal sequence, though only in the broadest strokes. 
It is only late in the passage, and then again later in the chapter, that there 
is any specificity in the efficient causal account of (p.112) the formation 
of parts, and even there, as we have seen, primarily in the account of the 
uniform parts’ coming to have the pathé they do. The focus of this passage 
is rather on the logical movement from the end of the development—that 
for the sake of which it takes place—to that which comes to be for that: 
first the source or origin of the development—the parts which form first 
and facilitate the formation of subsequent parts. This is a movement via 
conditional necessity—and it mirrors surprising well what is called for in the 
PA |.1 statement of the aims of a proper treatment of generation that we 
looked at, at the beginning of this chapter: 

(T2) And because he is such a thing, his coming to be 

necessarily happens so and is such. And that is why this part 

comes to be first, and then this. 


In (T11) the conditionally necessary inference starts from ‘the thing for 

the sake of which’—the end (telos) of generation, which is, roughly, the 
integrated set of parts of the organism which are essential to its functioning, 
all of which are found in the upper part of the body. The inference then 
moves to two sorts of parts which are for the sake of that end—the 
generative parts, including the heart (or its analogue), and the instrumental 
parts, which serve the more fundamental parts and the organism as a whole. 
Those include the parts found in the lower part of the body. The situation 

is complicated, as the passage says (742b6-10), for several reasons; the 
one we will stop over is that the generative source (arché) of the embryonic 
development, the heart (or its analogue), is also the source for the organism 
as such at each of its stages—the seat of its soul—through the rest of its 
life. As such it is part of the end—the thing for the sake of which—as well as, 
in its generative capacity, a key part that comes to be and is for the sake 

of that end. But, that understood—and the relationship between the lower, 
instrumental parts and the upper, more defining parts understood as well— 
our passage is easily interpreted as satisfying the first sentence of T2: ‘And 
because he is such a thing, his coming to be happens so and is such.’ The 
passage likewise satisfies the second sentence of T2: ‘And that is why this 
part comes to be first, and then this’—as the opening words of (T11) make 
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clear: our aim is ‘to state what comes to be after what among parts’. T11, 
then, not only gives us a method (methodos, 742b10-11) for identifying the 
order in which the parts come to be, it also gives us the teleological tools for 
understanding why they come to be in the order they do. 


It is within this framework that Aristotle goes on, in the rest of the chapter, 

to assign agency for the formation of the parts in the embryo, and to assign 
it primarily to a formal-efficient cause and only secondarily to material- 
efficient causes, as per such earlier passages as T4 and T7. What T11 does is 
to place that complex efficient-causal account in the framework of a broader 
teleological account, (p.113) thereby completing, in principle anyway, the full 
account of generation promised in the opening passage of GA itself.44 


Size and shape: indirect confirmation for our reading of GA 
1.6 


| have said | could not find any place in IIl.6 where Aristotle attempts to give 
an account, at least in outline, in terms of material agency, of the formation 
of a heterogeneous non-uniform part. | would like to close with a look at one 
possible exception, since its ultimate failure to work is instructive as well. 
We might consider that the first move from uniform to non-uniform involves 
adding shape, and there is a case to be made that Aristotle thinks that the 
generation of shape can be shown to be necessitated at the material level. 
For, in animals which possess bones (and the same can be said for other 
supporting materials), the shape is significantly (if not fully) determined by 
the differing lengths of the bones, and Aristotle does in this chapter talk 
about length of bones. Here is what he says, at 745a4-10: 

(T12)...and because of this the bones continue growing until a 

certain point; for all animals have a certain limit to their size, 

for which reason there is one as well for the growth of their 

bones. For if they continued growing forever, then whatever 

animals contain bone or its analogue would go on growing as 

long as they lived, for these are the determinant of the size in 

these animals.45 


(p.114) In this passage's first line, it is not clear what the referent of the 
‘this’ (touto) in ‘because of this’ (dia touto) is. Perhaps Aristotle is thinking, 
while discussing in the preceding lines the special (‘Seminal’ or ‘nutritive’) 
nutriment from which new bone growth must come, that there is only a 
fixed amount of such nutriment available; and if limiting material conditions 
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fixed the length of each bone, then indeed they would fix the size—and thus, 
presumably, the shape—of the animal. 


| would stress in response, however, that this account is at best speculative: 
we see no actual hint of it in the text of II.6, nor any general mathematical 
perspective on Aristotle's part from which it would be natural to project, 
D'Arcy-Thompson-like,46 that radial lines mapping skeletons would fix 
sufficiently specific shapes for Aristotle's purposes here. Nor must we forget 
that an insistence on quantitative limit is not necessarily understood by 
Aristotle fully quantitatively: he may be thinking of the limit in question 

not as a number or measurable amount, but irreducibly in terms of form, 
the bones growing to just the limit called for by the form.47 And, indeed, 
although T12 doesn't mention the shape of the whole animal, it does 
mention size, and says that animals have a limit to the growth of their bones 
because they have a limit to their size.48 Given that, we should expect him 
to say the same for shape: shape as well as size is inherent in the nature 

of an animal,49 and it is shape along with size that is responsible for the 
length (p.115) the bones grow to (as well as their directions, something 
crucial for shape). Finally, advocates of any such account will have to 
remember the general fact about Aristotelian matter that, as one moves 
gradually downward from organisms to their non-uniform and then uniform 
constituents and then on down to the elements and then elemental powers 
out of which the uniform parts are built, one finds less and less structure and 
fewer and fewer resources to explain precise, complex structures and other 
mathematical properties at the level of organisms.59 


Returning to Aristotle's text, it is important also to remember that there is 
no sign in II.6 of any in-general concern with explaining the sorts of features 
of non-uniform parts that distinguish them from uniform parts as such.51 
This makes my projection as to how one might try to read the passage about 
bone size all the less likely. One would expect to be told that one was being 
given a paradigm for the necessary formation of a vast swath of animal 
features, if that were the case. 


Finally, the proposed way of taking T12 would appear to run against the 
grain of An. Il.4 415b8-416a19, where in the context of insisting that soul 
is the formal, final, and efficient cause of functioning living bodies (with 
the matter gua efficient cause only a sort of contributory cause [sunaition 
pos, 416a14]), Aristotle insists that Empedocles’ view that fire is the cause 
simpliciter of growth cannot be right, 
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for the growth of fire is unlimited while there is something 

to be burnt, but in all things which are naturally constituted 
there is a limit and a Jogos both for size and for growth; and 
these belong to soul, but not to fire, and to Jogos rather than to 
matter.52 


Here, once again, a feature of an animal that is more than just a pathos of 
one of its parts is attributed not to material but to formal agency. 


(p.116) On the basis of our review of T1-T12 and of GA I-Il at large, then, | 
conclude that Aristotle's discussion of embryogenesis in GA II.6 is entirely 
compatible with the interpretation of his natural teleological theory that | 
have developed in the first three chapters of this book—and indeed lends 
strong support to that interpretation. 


Notes: 


| knew at the time | submitted my dissertation that my treatment of 
Aristotle's teleology would not be complete without a careful examination of 
the bearing of GA II.6 on the topic. Work towards that end began finally in 
1994, with presentations to that year's Oxford and Tokyo seminars (above, 
p. X). While preparing a version some ten years later for presentation at 

the University of Texas at Austin, | received helpful written comments from 
Devin Henry. Although the thesis and much of the argument of the chapter 
as it now stands are significantly different from that of those earlier versions 
(from which it will be differentiated as the chapter progresses), they are 

in the same broad spirit, and | remain thankful both to Devin and to those 
who participated in discussion on those various occasions. More recently, 
comments from Mariska Leunissen on specific passages in II.6, as noted, 
were very helpful. Extensive discussion of later drafts of the chapter with 
David Charles, and then of the penultimate version with Andrea Falcon, 
significantly improved the final version. Special thank-yous to them both. 
With some additional notes, this chapter will also appear, in due course, in 
the Festschrift volume for Heinrich von Staden (Ferraces Rodriguez, Fischer, 
and Holmes forthcoming). 


(1) Darwin 1859, 459. | developed this theme in a presentation under that 
name to the Fifth Pittsoburgh/London Workshop on Aristotle's Generation of 
Animals: Understanding the Methodology at Work in GA, organized by Devin 
Henry and myself at the University of Western Ontario, 27 May 2010. Andrea 
Falcon and | are currently carrying that project further, as we work together 
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on a co-authored paper, provisionally called ‘“One Long Argument?”—The 
Unity of Aristotle's Generation of Animals’. 


(2) 640a33-b1 (tr. Balme). For the ways in which this passage models the 
explanations in PA II-IV, see above, pp. 12 n. 18, 35, 38 and below, 124 n. 
16, 154, 175, 191, and chapter 10, 219-20 nn. 4 and 6, et passim ch. 10. 


(3) 640b1-3 (tr. Balme). Bekker’s Greek reads: émet 5’ Eott ToLtovTtoVv, Thy 
VEVEOLY WH Kal TOLAUTHY OvEBaivelv avayKaiov. 610 ylyvETAL MPWTOV THY 
WUoptWv TO5E, Elta TOBE. 


The next sentence is presumably retrospective, covering the instructions 
for PA and GA: ‘And this is the way we should speak of everything that is 
composed (sunistamenon) naturally.’ 


(4) Il.1 733b23-734b4, 735a12-26; I1.5-6 741b15-37, 742a16-b17, b32- 
743a21, 743b18-36 and ff. 


(5) This preoccupation of Aristotle's in GA Il (and especially in II.6) is 
especially brought home in Mariska Leunissen's ‘Order and Method in 
Aristotle's Generation of Animals |I’, her as yet unpublished presentation 

to the Fifth Pittsburgh/London GA Workshop (above, n. 1). She gives a full 
account of the different sorts of priority at work in Aristotle's account in II.6, 
and of how those different senses shape the construction of the chapter. For 
my own briefer discussion, see below, pp. 101-13. 


(6) GA |.1 715a14-15. | have purposely not supplied an object for ‘the 
efficient cause’—whether of the animals or of their parts (or both)—since the 
Greek reads only: mept aitiac 5€ THC Klvovonc Tic apxXN. TO 5E MEPL TADTNG 
OKOTIE(V KAL TO MEPL THC VEVEGOEWC TAC EKHOTOV TPOTIOV TLVA TAUTOV EOTLV. 
But | am going to assume it is both, since 715a9-11 says as much for the 
other three causes. 


(7) 732a18-19. 739a11, 762a20; 739623, cf. 737a2-5. See too Peck 1961, liv 
note c and Freudenthal 1995, 19-34 et passim. 


(8) 729b5-6 and ff., and T3, T4, T7, and T10 below; cf. Peck 1961, liv and 
Freudenthal 1995, 27-29. 


(9) In a very few passages, and always in passing, Aristotle indicates what 
the relationship between these two archai might be. Here are two such 
passages (emphases mine): 
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1. ((i)) ‘[T]he nutritive soul-capacity, just as, in the animals and plants 
themselves later on, it produces growth from the food, using as 
tools heat and cold (for the soul-capacity's movement is in these...) 
.. I.4 740b29-32 (part of T7 below). 

2.  ((ii)) ‘The heat is present in the spermatic residue having its 
movement and actuality in an amount and character...’ Il.6 743a26- 
28 (part of T10 below). 


These passages give rise, however, to several interrelated questions which 

| don't know how to answer: What is it for heat either to have movements 
simpliciter, or to have them in it? Is every case of (vital) heating the action 
of ‘movements’ that are either of or in the agent's heat? Is every generative 
moving of another thing a case of heating it? The best discussion of the 
relationships among the Aristotelian notions involved in these questions is 
Freudenthal 1995, ch. |, sec 1 and ch. Ill, sec. 2 (though he says relatively 
little about the generative ‘movements’); however, there is more that still 
needs to be said, if we are to fully understand Aristotle's conceptions of heat 
in general, of ‘vital’ heat in particular, and of generative ‘movements’—and 
thereby his precise view of the efficient causation involved in generation. 


(10) In this and subsequent notes, the Greek text provided is from H. J. 
Drossaart Lulofs's OCT edition (1965): (730b8) AdBot 5’ &v Tig Ek TOD TWV 
Kal TO GPPEV MWC GUUBGAAETAL TIPOC THY VEVEOLV: ODSE (610) yap TO APpPEV 
Grav mpotetat ongpya, Soa te MPOieTat THY APpevwv, ODGEV LdPLOV TOOT’ 
EOTL TOD YLYVOHEVOU KUHUATOC, WoTEP OLS’ AMO TOD TEKTOVOG TIPOCG THY THY 
EVAWV UANV OUT’ aNepxXETat OVBEV, OUTE WSPLOV ODBEV EOTLW EV TH YLYVOHEVW) 
TAG TEKTOVLKAG, GAA’ F LOPE? Kal TO ElS0c an’ éxeivou éyylyveTtat (b15) Sua 
TAG Kivoews év TH HAN, Kal A We woXh év f TO El60¢ Kal A EmtotHUN Kivodot 
THC xEipac fH TL UdELov ETEPOV ToLdy TLvVa K(vNoL, ETEPAV HEV AQ’ WY TO 
YlyvouEvov EtTEpov, Thv avTHV 6& &M’ WY TO AUTO, ai 5 yeipec TA SPYava, TA 
5’6pyava trv BAnv. Ouoliwe SE Kal A @botc A EV TH GPPEvt (b20) THV ONEPUa 
TIPOLEMEVWV XYOATAL TH OMEPUATL WC OPYavW Kai Exovtt Kivnowy Evepye(a, 
WOTIEO EV TOIG KATH TEXVNV YLYVOHEVOLC TA GPyava KivEiTal: Ev EKELVOLC YAP 
MWC A Kivnotc Ths TEXvNC. 


(11) (734b17) 6tt yev obv Zott tt 6 notet, ody OH TWE HE WC TOBE TL OVS’ 
EVUTIAPXOV WC TETEAEGHEVOV TO TPWTOV, SAAov. nWc SE MOTE EKADTOV 
yiyvetat (b20) Evted0ev Set AaBeiv, apXAV MotnoauEvouc MPWToOV HEV STL 60a 
MUOEL y(yvETaL AY TEXVN OM’ EvepyEeta 6vtOc ylyvETaL Ek TOD SVVGUEL TOLOUTOD. 
TO LEV ObV OMEPUA TOLODTOV, Kal ~xEL K(vNoLW Kal KPXAV TOLAOTHV WOTE 
MTAVOUEVNG THC Kiunoews ylyvecOat Ekaotov TWV LOpiWy Kal EUWLXOV. OV yYaP 
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EOTL MPOOWTOV (b25) UN Exov wuXhv OvSE GAPE, GAAA POAPEVTA OUWVOUWC 


AEXONOETAL TO HEV Elval MPdOWNOV TO 5E OPE, WoTEN Kav El EViyvETO AfOLWa 
A EOAWwa. Gya SE TA OUOLOMEPA YlyvETaL Kal TA OPYAVLKG: Kal WoTlEp OVS’ av 
TEAEKUV ODS’ GAAO 6pyavov MnoalvEv Av Tolfoat TO MOP UOvov OUTWC OLSE 
mT166a (b30) ob5E xEipa. TOV AUTOV SE TOdTIOV OVE OAPKa: Kal YaP TAUTNC 
Epyov ti EoTLv. OKANPS LEV ObV Kal WAAAKA Kal yAioxpa Kal Kpadpa Kail 60a 
GAAG TOLADTA AON UMAPYEL TOG EUWOXOLG OPloLc BEPUSTNSG kal woXpdTNG 
MOLOELEV Kv, TOV 5E AdvoV W HSN TO LEV APE TO 6’ doTOdV ODKETL, GAA’ 
Kivnotc fh (b35) amd ToD yevvnoavtoc tod EvtEeAexe(a SGvTOC 6 EoTt SuUVAHEL 
é& ob yiyvetat, Worep Kal Em THY ylyVOLEVWY KATH TEXVNVY: OKANPOV HEV yao 
Kal UaAAAKOV TOV OfSNpov Tolet TO BEPLOV (735a1) Kal TO WOXPdv, HAAA ElMoc 
fh Kivnotc fh TOV Opyadvwv Exovoa Adyov [TOv] TAC TEXVNG. NH Yap TEXVN APXN 
Kal €l50c tod ytyvouévon, GAA’ év EtTEW: 1 HE THC PUGEWS KivNnotc év AUTH 
ag’ EtEpac oboa PbGEWG Thc ExobONGS TO ElS0c évepye(a. 


(12) Balme 1992, 161. Cf. Van der Eijk 2000-2001, s.v. (in each volume) 
breath (oneuma); Van der Eijk 2005, s.v. pneuma. 


(13) (735b37) ott yev obv TO ONEPUA KOLVOV MNvEDUATOC Kal HSatoc, TO 

5€ mvedUd EoTL BENS Ap: 6d bypdov THv vow Sti EE VSaToc.... (736a5) 
UGAAOV LEV yao EtTEpov EtTEPOV ONEPUA VEWSEOTEPOV avayKatov Eival, 

KAL UGALOTA TOLOUTOV SGOLC TOAD VEWHSEC UMAPYXEL KATA TOV S6yKOV TOD 
OWUATOC, TAaXU SE Kal AEUKOV HLA TO WETYOat nMvedua.... (al4) aitLov 5€ 
Thc AEVKOTNHTOG TOD OMEPUATOSG STL EOTiv Fh youn agpPdc, O 6’ APPOG AELKOV, 
Kal UGALOTa TO EE OALyioTWV GUYKE(UEVOV HOP(WV Kal OUTW ULKPWV WoTEP 
EKAOTNS KGOPATOV THC MOUMdAVLYOGS OUONG... 


(14) (736b29) nd&onc yev obv wuxfc SUvantc EtTEPOV GWHATOC ZOLKE 
KEKOLVWVNKEVOL KAL BELOTENOV TWV KAAOVHEVWV OTOLXE(WY: WC 5E SLAMEPOVOL 
TLULOTNHTL at WoXal Kal ATA GAAHAWV OUTW KAL N TOLAUTN SLAMEPEL PUOLC. 
Tavtwv péev yao év TH onéppatt Evundpxet STEP motet yoviwa eivat Ta 
ONEPUATA, TO KAAOUUEVOV (b35) BEPUdv. TOTO 6’ ov NDP OVSE ToLAadTNH 
S50vaulc ETL AAA TO EUTEPLAQUBAVOLEVOV EV TH OTEPUATL Kal Ev TH 
appwset nvedua Kal Ff év TH mvebUaTt Pbotc, &VGAOYOV oboa TH (737al) 
TOV GOoTOWV OTOLXE(W. 5LO TOP EV OVBEV VEVVa CWov, OVSE MalvEeTat 
OUVLOTAHEVOV EV TUPOLUEVOLC OUT’ Ev Dypoic OUT’ Ev Enpoic OVBEV- A SOE 
tod NAfov PEp"STNS Kal A TOV TWWv Ov HOvov A Sta TOD OMEPUATOG, GAAG 
KQV TL MEP(TTWUQA TUXN TS PUGEWG (a5) Sv ETEPOV, GUWC EXEL KAL TODTO 
TWTLKNY KOXHV. STL Wev obv 1 Ev Totc TwWotc BEONdTNC O'TE NOP OTE ANd 
TUPOG EXEL THY APXNAV EK TWV TOLOUTWV EOTL QavEPdv...(737a18) Tod 5€ 
OMEPUATOG OVTOG MEPLTTWUATOC Kal KLVOUHEVOU Kivnol Thy adTthy Kad’ 
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Avmep TO OWNA AVEdvVETAL (a20) WEPLTOUEVNS THC EOXaTNS Tpog/hc, Stav 
EAON Eic Thv LVDOTEPAV OVVIOTNOL Kal KtvEl TO MEP(TTWHA TO TOD BAAEOS THY 
QUTHY Kivnolw AvmEep AVTO TUYXAVEL KLVODHEVOV KAKETVO. Kal yap EKELVO 
MEP(TTWHQ, KAL TAVTA TA WOPLA ExEL SUVGUEL, Evepyela 5’ ODBEv. 


(15) | have suggested in chapter 1 above (p. 19 n. 32) that the distinction 
between these two kinds of heat (or between these two aspects of the 
vital heat) reflects the fact that vital heat is indeed heat and so contains 
both material and formal powers or potentials. Compare the illuminating 
discussion in Freudenthal 1995, 31-34 and cf. n. 4 above and the text to 
which it is attached. | return to this prima facie puzzle below, p. 103. 


(16) e.g., GA Il. 735a17-18, 740b635-37 [most of which is quoted in T8 
below], and An. IIl.4 416a19. The other part of the basis for identifying the 
nutritive and generative faculties is their having the same goal, which is 
the maintenance in being (in whatever way possible) of the organism. Cf. 
chapters 1 and 2 above, pp. 32-33 and 58. 


(17) | take the passage's long and convoluted antepenultimate sentence 
(b25-34) to be drawing, within an overarching parallel between artistic and 
natural (i.e. biological) production, a parallel between the production of 
growth in an already formed animal or plant and the initial production— 
i.e., constituting—of that animal or plant. Aristotle's main claim here is the 
overarching parallel—that just as an art produces its products via tools, that 
is, via the movement of its tools, so too the nature of the organism works 
via its tools, viz., heat and cold, or more precisely, now, via the movement it 
imparts to heat and cold. Aristotle wants to make this latter claim in regard 
to the formation of the offspring from its very conception, but seems to 
think the claim is clearer in the case of the development of an organism 
already given birth to; so he draws a second parallel, on the natural side of 
the overarching art-nature parallel, between, in effect, the forming embryo 
and the growing child. Just as the relevant aspect of the child's nature, its 
nutritive soul-capacity, imparts movements to its body's heat and cold, 
which movements maintain and develop its body and faculties, thus using 
its heat and cold as ‘tools’, so too this same nutritive capacity, in its initial 
form, uses heat and cold as tools, to form the embryo. The sentence reads 
as if Aristotle has switched focus away from the art-nature parallel with 
which he began, but because the nature side of that parallel is a nature's 
use of tools in the formation of the embryo, and that use, he thinks, is for 
the listener clearer in the case of a child's growth, he reaches the former 
by paralleling it to the latter. The last sentence of the passage then offers 
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some justification for the growth-embryogenesis parallel. Here is the Greek 
text of the entire passage: (740b12) nf 5€ StdKptotc yfyvetat THV HOpiWwy 

ODX WC TLVEG UMOAGUBAVOVOL BLA TO MEMUKEVAL PEPEGOAL TO GUOLOV TIPOG TO 
Ouotov (mPdc (615) ouUUBatvEt xwWPEic Ekaotov yiyvEecOal TWV LOPiWwy THV 
OUOLOWEPWV, Olov 60TH KAO’ AOTA Kal VedPa Kal Tac OdPKACG KAO’aAdTAC, Ei 
Tl¢ AMOSEEQLTO TAUTHY Thy aitlav): GAA’ STL TO MEP(TTWHA TO TOD ONAEOG 
S5uvauet ToLootdv Eotw olov MvGEL TO (b20) TMov Kal Eveott SuvauEt TA 
UOPLa Evepyeta 6’ ODBEV, Sta TAOTHY THv aitlav yiyvEetat EkaoTOV ALUTWV, 

Kal OTL TO MOLNTLKOV Kal TO TABNTLKOV STav BiyWoLv, Ov TOOTIOV EOTL TO HEV 
TLOLNTLKOV TO SE TAONTLKOV (TOV 5€ TOdTOV AEYW TO WC Kai OU Kal STE), EDODG 
TO WEV MoLet TO 6E Mé&oxeEL. HAN LEV Obv (b25) TapExEL TO OAAV, THY 6’ AEXAV 
TAS KiWnoEWS TO GPPEV. WomEp SE TA UOMO THC TEXVNG yLyVOuEVa ylyvETat 5La 
TOV OPYAaVWV—EOTL 6’ GANBEOTEPOV EimEiv 5ta THC KIVAGEWC ALUTWV: AUTH 

5’ ETL f EVEPYELA THC TEXUNG, f SE TEXVN HOPON TW yLyVOHEVWYV Ev GAAW 
—ovUTWC A Thc PpEentiKAS wuxAc Sbvautc, Wonep (630) Kal Ev aVTOIC TOC 
CWO Kal TOic PUTOIC KOTEPOV EK THC TOOM/AC MoLEt THY AUENOL, YOWHEVN 
oiov Opyavoic GBEPUSTNTL Kal woXPdTNTL (€v ya TOUTOLC FA kivnotc éxeivnc, 
Kal AdywW TLvl Ekaotov yiyveTtat), oOTW Kal EE APYXAG ouvioTNOL TO POEL 
VLYVOHEVOV. fF yao abTH Eotw HAN A avEdvetat Kal €& Ac (635) ovviotatat 
TO TIPWTOV, WOTE Kal Fh MoLodoa SbVautC TADTOTH EE AOAC: WE(TWv 5€ abt 
éotiv. ci obv ath éotiv fh OpentiKh woxh, abt éotl Kai h y€vvWoa: Kal TOOT’ 
EOTL NF (741al) mbotc A EkdoTOU EvuTIaPXOVGG Kal Ev MUTOIC Kal EV CWOLG 
TLOOLY... 


(18) | mean such a general formulation to capture the views both of Charles 
1988 and Meyer 1992 (on which more shortly). See the previous chapter 
for a fuller and more precise characterization of their views, and of some 
important differences between them. 


(19) (T4-excerpt) Now, hard and soft and supple and brittle, and whatever 
other such conditions (pathe) that belong to the parts containing soul—heat 
and cold would make those, but would not go so far as to make the definition 
(logos) in virtue of which the one is now flesh and the other bone: that is 

due to the movement (kinésis) from the generator who is in full actuality 
(entelecheia/) what the thing out of which the product comes is potentially, 
just as is the case with the things produced according to an art; for the hot 
and the cold make the iron hard or soft, but what makes it a sword is the 
movement of the tools which contains a definition (logos) belonging to the 
art. (734b31-735a4) 
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(T7-excerpt) And just as things which are produced by the agency of an art 
are produced by means of tools—it's truer in fact to say ‘by the movement 
of the tools’ (this #movement# being the actuality of the art, and the art 
being the shape of that which comes to be in another)—in this way the 
nutritive soul-capacity, just as, in the animals and plants themselves later on, 
it produces growth from the food using as tools heat and cold (for the soul- 
Ccapacity's movement is in these, and each thing is produced according to a 
certain definition [/ogoi tini]), in this way also at the very beginning the thing 
produced by a nature is constituted....If then this is the nutritive soul, it is 
also that which generates, and this is the nature of each #organism# and 
present in all plants and animals. (740b25-741a2) 


(20) €k 6€ TAC KapSlac ai PAEBEC StatEtTavEvVal, KABaTEP Oi TOUS KaVaBoUC 
Ypa@ovtec Ev toic Toiyolc: TA YAO WENN MEPl TAOTAC EoOTLV, ATE yLyVOHEVA 
EK TOUTWYV. f SE yEvEeoic EoTLV [EK] TWV OHOLOMEPHV UOMO WOEEWC Kal 
BENUOTHTOG-ovvVioTATAL YAP KAL MHYVUTAL TA HEV WOXPW Ta 5E BEOUO). 


(21) n&c ev obv Ekaotov ovviotatat THY Hopiwy efpntat, Kal Ti THC 
VEVEGEWC AITLOV. 


(22) Cf., e.g., Il.1 734b27-28 (in T4 above): they come to be hama, 
simultaneously. At best, one could say that the stretch between T8 and T9 
addresses non-uniform parts that are composed of one uniform part (cf. PA 
Il.1 on sense-organs and viscera, and Furth 1987, 34-36). But these are not 
discussed under that heading (in which case one could imagine Aristotle 
explicitly beginning a turn to the treatment of the non-uniform parts), and 
only the eye is discussed at any length, at 743b32-744b12; even there the 
main focus is on why the eye, an important part formed out of the best of 
the nourishment and thus, one would expect, first, is in fact formed last. The 
other sense organs are mentioned once in that discussion (743b34-744a6) 
and then briefly just after the eye, in a passage asserting generally that 
more and less valuable parts are formed, respectively, from higher and lower 
qualities of nutriment (‘the bodies of the other sense organs’, 744b23). 


(23) It is most likely a case of dittography—see the ek in the previous line 
—encouraged by an interpretative confusion. We mustn't, however, forget 
that earlier ek: we will need to explain which parts are generated out of the 
blood-vessels. On the face of it, these are the uniform parts mentioned in the 
next line, the one we have been discussing; but see p. 106 below. 


(24) oWTWC EV TOIC YLYVOHEVOLC aDTOIC A MUOLG EK HEV THC KaBaPWTAaTNC LANG 
odpKac Kal TWV GAAWY aicOnthpiwy Ta OWUATAa GUViOTNOLV. 
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(25) See the previous chapter, pp. 74-75, and below, p. 113 n. 44. 


(26) Other than to make some back references (in n. 15), which were not 
meant to be decisive. 


(27) My thanks to Devin Henry for reminding me some time ago of the 
importance of this passage for the issues of this chapter, and to Alan Bowen 
and Jim Lennox for valuable advice on the passage’s translation. The Greek 
of this important passage reads (beginning with T8):(T8) (743a1) "Ek 6€ thc 
Kapdiac at pAEBEC StaTETAYEVAL, KABAMEPD Ol TOUG KaVaBoUC yEad@ovTEC EV 
Toic Tolyotc: TA yaP WEPN MEPL TAUTAC EOTiVv, ATE VLYVOHEVa EK TOUTWV. A 
5€ veveo(c Eottw [EK] TWV OUOLOMEPWV UMO WOEEWS Kal BEN"UOTHTOC: (a5) 
ovviotatat yap Kal MHYVUTAL TA HEV WOYp® TA SE GEOG. (T10) (743a6) 
MEPL SE TAC TOUTWY Slagopae EfpNntat MPSTEPOV Ev ETEPOLC, Tota AUTA VYD 
Kal UPL Kal Tota GAUTa OyP® Kal &tHKTA MUPL. Sta LEV ObV THV MAEBHV 

Kal TWV EV EKGOTOLC T6PWV StamLEVOVGa fH TOON, KABANEP EV TOG WHOIC 
KEpautotc (al0) TO bSw—, yiyvovTat GaPKEG A TO TAUTALG AVGAOYVOV LTO 

Tod wuxpod ovvioTavEVaL, 510 Kal ADOVTaL UOMO MUPdc. Soa 5E vENnPa Alav 
TOV AVATEAAOVTWV, OALYNV ExoVTA LYPOTHTA Kal BENUdTHTA, TATA 5E 
WoXOUEVa EEATHICovtoc ToD Lbypod HETA TOD BEPUOD yiyvETat OKANPA Kal 
VYEWSN THY LOpOHy, oiov (al5) dvuxEc Kal KEPaTA Kai OTA Kal PbyxN: 

6lO WAAGTTETAL HEV TUEL, THKETaL 6’ OKGEV, GAA’ Evia Toic bypotc, otov Ta 
KEADON TMV WHV.OTIO SE THC EvtTOG BDENUSTNHTOG TA TE VEDPA Kal TA COTE 
ylyvetat EnpatvouEvns thc bypd6TtNnTtoc. 60 kal GAUTG EOTL TA OOTA LTO TOD 
TlUpdG KAOdTEP KEPANOG: Olov (a20) yap év KaUivW WITHHEVa éotiv ONO THC 
EV TH VEVEOEL BEOUSTNTOC. AUTH SE OUTE 6 TL ETUXE TMOLEt OAEKA fA) OOTODY 
0b0’ 6mou EtvXEV O00’ SNOT’ ETUXEV, GAAG TO TEMUKOG Kal OD NEMUKE Kal 

OTE MEMUKEV. OUTE YAP TO SUVAGUEL Sv UMO TOD UN Thy EVEPYELAV EXOVTOG 
KLWNTLKOD EOTAL, OUTE TO THY EVEPYELAV EXOV MOLAOEL EK TOD TUX6VTOG, (a25) 
WOTIEP OUTE KIBWTOV UN EK EVAOU O TEKTWV MIOLNOELEV OUT’ AVEV TOUTOU 
KIBWTOCG EOTAL EK TOV EVAWYV. A SE BENUSTNS EVUTIAPYEL EV TH OMEPUATLKG 
MEPLTTWHATL TOGAUTHY Kal TOLAUTHY EXOVOG Thy KivNnolv Kal THY EVEPYELAV 
OOnN OUUUETPOG Eig EKAOTOV TWV HOpiwy. Ka’ Soov 6’ av EAAEiTIN A (a30) 
UTIEPBGAAN A XEtpov aAMOTEAEt FA AvVaTINPOV TO YLYVOHEVOV, TapaNANno(WC ToC 
EEW OUVLOTAUEVOLC SLA THC EWhOEWC TIPdC TEPOOAC ANOAQUOLV A TIWa GAANVY 
epyaotav. GAA’ EvtadOa YEV HEC TAY THC BEPUOTNTOCG OUUWETPIav Eic THY 
Kivnolw NMAPAGKEVACOHEV, EKEi 5E S(5wow A Mbotc A TOD yevvwvtoc. (a35) 
TOic SE AVUTOUATWC YLYVOHEVOLC A TAG Weac aitia Kivnotc Kal BEPUOTNG. H 
5E WUELG OTEONOLG PENUOTNTOG EOTLV. xpATat 6’ AUMPOTEPOLS A MVOIC EXOVOGL 
uEv SOvaulv €E& avayKnNs Wote (743b1) TO HEV TOSI TO SE TOSI MoLEtv, Ev 
UEVTOL TOLG YLYVOHEVOLG EVEKG TLVOG OUUBALVEL TO HEV WOXELW ALUTWV TO 5E 
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Bepuaivet kal ylyvecO8at THv HOPlWv EKAOTOV, THY HEV OGPKA WAAAKHV TH 
wev €& AVAYKNC MOLOUVTWV TOLADTHYV TH 5’ EvEKa Tiwoc, TO 5E (b5) vedpov 
Enpov Kal EAKTOV TO 5’ doTODV Enpov kal Opavotov. 


(28) | put aside for the moment those parts, whatever they are, that are said 
there to be generated ‘out of the blood-vessels’ (see n. 23 above). 


(22) Indeed, as Mariska Leunissen has suggested to me, the agent of this 
process has been mentioned earlier in 742a37-b3 and 742b33-35: it is the 
heart—the part that ‘has the source and end of the whole nature’ (742b1). 


(30) By ‘chemical facts’ | mean the sort of material causal connections that 
may be found in Meteor. IV.1-11. These have to do with the connection 
between a material body's perceptible properties and the elementary powers 
from which the body is constituted. Compare, e.g., 743a11-17 with Meteor. 
IV.6, esp. 383a26-32 (n.b. keras [in sing. or pl.] at 743a15 and 383a32). 


(31) It is not clear whether the mention here of interna! heat (hupo d'entos 
thermotétos) brings in a reference to formal powers, as ‘vital-heat’ or ‘soul- 
heat’ does. Although | suspect it may (cf. 742a14-16, and Peck ad /oc., on the 
internal formation of fresh pneuma), | will not appeal in my argument to this 
mention. 


(32) As Mariska Leunissen has also pointed out to me, this ‘spermatic residue’ 
must be what remains of the mother's contribution, since the father's residue 
is no part of the kuéma (fetus), while the mother's residue has already been 
identified (at 744b28-38) as the first, and best, nutriment, used for the most 
important parts. On the other hand, see the end of the next note. 


(33) 743a28. Matters here are a bit tricky: as my previous note suggests, 
the ‘actuality’ mentioned in (a) is ascribed to the heat in the mother's 
residue, i.e., the kataménia. By contrast, T3 above, the first of our passages 
to speak of actuality, does not mention heat, or the mother, but says that 
the semen, qua tool of ‘the nature in the male’, contains its movement 

‘in actuality’ (unlike a craftsman's tool which, when not in touch with the 
craftsman, has the movement of the art only potentially). T4, to be cited 
again momentarily, likewise speaks only of movement when it speaks of 
actuality, this time of the movement of ‘the generator’, which is said to 
have that movement ‘in full actuality’ (ente/echeiai). T7 also speaks of the 
movements imparted to the craftsman's tools as containing the actuality 

of the art, but, in speaking of animal generation, analogizes to those tools 
the heat and cold which serve as agents of the nutritive soul. What links our 
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claim in T10 with those of T3, T4, and T7 even more closely than it might 
otherwise seem to be linked is (i) the fact that both T10 and T7 speak of 

the movement as carrying, and using as a tool, an appropriate heat; and (ii) 
the fact that the ‘spermatic residue’ in T10, though originally the mother's 
kataménia, is kataménia that has been ‘set’ or ‘constituted’ by the heat from 
the sperma; the kuéma's own heat is thus closer in character or quantity to 
the father's heat than that heat was before the katameénia was ‘set’. This, 

| take it, helps explain why Aristotle can go on immediately to speak of the 
‘spermatic heat’ as the heat of ‘the generator’. 


(34) 743a34. See the previous note. 


(35) The fact that Aristotle now speaks of a summetria for ‘each of the 
parts’ (743a29) further supports my suggestion that he is now speaking of 
the formation of uniform parts in general. For more on this summetria, see 
below, pp. 108-109. 


(36) 743a36-37. 
(37) For the full passages, see above, pp. 95 and 98. 


(38) See Hon and Goldstein 2010. Their discussion of summetria in Aristotle 
is not of great help for our purposes, although | do make use of their English 
translation for the relevant meaning of the word. Oddly, they do not discuss 
these two GA occurrences. 


(39) On this ‘spermatic residue’, see nn. 33 and 34 above. This is the female 
residue after it has been acted upon by the heat and movements of the male 
sperma. 


(40) This reading is confirmed by the concluding lines of T10, 743a37-b5: 
‘Cold is a deprivation of heat. The nature uses both [sc. cold and heat], as 
having a potentiality to make, of necessity, one thing this and another that; 
in the generations #under discussion#, however, their cooling and heating 
occur for the sake of something, that is, each of the parts is formed such #as 
it is#—the flesh soft, the sinew dry and elastic, the bone dry and crackable 
—in one respect of necessity, in another respect for the sake of something.’ 
Heat and cold, acting as such, from material necessity, produces the pathé 
of the parts—‘the flesh soft, the sinew dry and elastic, the bone crackable’. 
They have no larger direction, as it were. But, in another respect—i.e., (I 
supply) qua used by the formal nature—they are directed heneka tou—for 
the sake of the functional parts they are tools in creating. 
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(41) | add this phrase to bring out the progression of Aristotle's argument. He 
starts from a general account of different priority relationships in a wide class 
of comings-to-be—cf. ‘among parts as in other things’ (742a18-19). These 
‘other things’ include craft comings-to-be, such as in the case of the coming 
to be of a trained music student presented at a26-28. Having indicated the 
range of comings-to-be he will consider, he then (a20-23) identifies the 
different sorts of priority relationships present in these comings-to-be and, 
incidentally, the different relata encompassed by these relationships. At 
a28-32, in a genitive absolute construction, he focuses in on those three 
distinct relata, still at the general level of comings-to-be. Only then, at a32- 
33 does he return to animals parts in particular, to cash out this analysis 

of priority relationships that determine ti meta ti ginetai. This manner of 
progression helps to some extent to explain the slow, lumbering, and to my 
mind repetitive progression of the text here and especially in what follows—a 
progression which is not even completed at the point where | leave off in my 
quotation. 


(42) | thank Alan Bowen for his help with the translation of this passage. Here 
is the Greek: 


(742a16) tOv 5’ Apxaiwv TLVEG PVOLOACYWV Ti HETA TL y(yvEeTat TOV LOpiwy 
emletodOnoay AEVELV, OD Alav EUTELPLKWCG EXOVTES TWV OLUUBALVévTWV. THY 
yap Wopiwv WOTEP Kaléml TWV GAAWV TIEMUKEV ETEPOV ETEPOV TIPOTEPOV. 

TO 5 MPSTEPOV (a20) Hdn MOAAAXWC ETL: TO TE yXE OD EvEKa Kal TO 
TOUTOU EVEKA SLAMEPEL, KAL TO HEV TH VEVEOEL MIPOTEPOV AVTWV EOTLTO 

5€ TH ovoia. 500 5€ Stapopac EXEL Kat TO TOUTOV EVEKQ: TOHEV yap EOTLY 
60ev f Kivnotc, TO 62 W xPATat TO OD EveKa. A€yw 6’ OloV TO TE YEVVNTLKOV 
KQL TO OPYAVLKOV TH VEVVWHEVW: (a25) TOUTWV YAP TO HEV UMaPYXELV SET 
TIPOTEPOV, TO TIOLNTLKOV, Olov TO SL6GEaV Tod WavOdvovtoc, todc 6’ abAOdG 
VOTEPOV TOD WAVOAVOVTOC AVAEIV: TEP(ENYOV VAP UN EMLOTAUEVOLC AVAEIV 
bMGPXELV AVAOKG: TELV 6’ 6vtTWY—EVOC EV TOD TéAOUC 6 A€VOUEV Elvat OD 
EveKa, SEUTEPOV SE TWV TOUTOD EVEKA THSG APXAG (a30) TAG KtuNnTtiKAS Kal 
VEVUNTLKASG (TO YAP TOLNTLKOV Kal VEVUNTLKOV, f TOLADTA, TIPOC TO MOLOUUEVOV 
EOTl KAL YEVVWUEVOV), TO(tTOV 6% TOD xONOiOU Kal W XPATal TO TEAOC— 
TEWTOV HEV ONGPXELV AvayKatdv TL UdPLOV Ev W FH APXA Ths KiwhoEws (Kal 
yap ev8bc ToOOTO TO WOPLOV EoTL TOD TEAOUG EV Kal KUPLWTATOV), (a35) EMELTA 
META TOUTO TO GAOV Kal TO TEAOG, TE(TOV 5E Kal TEAEUTALOV TA OPYAVLKa 
TOUTOLG HEPN TMPdc Eviac yPNoOEtC. Wot’ Ef TL TOLOOTOV EOTLV OTE AVaAYKaiov 
UMaPYXELV Ev TOIC (742b1) CWotc, TO TdONS EXOV THC PVGEWCS APYXNAv Kal TEAOC, 
TOUTO y(yvecOat TPWTov davayKaiov, f WEVv KLVNTLKOV TPMTOV, fh 5& LOPLOV 
tod TEAOUG HETA TOD GAOL. WOTE THV HOP(WV TWV OPyYavIKWV Goa HEV EOTL 
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VEVVNTLKA THY OvOL, HEL TIPOTEPOV (D5) Set ONdpYEW aAvVTa (GAAOU yap EVEKA 
EOTLY WC APXN), Goa SE UN ToLADTA TWV GAAOU EvEKa DOTEPOV. 510 OV PASLOV 
SleAciv NOTEPA MPOTEPA THY OP(WV, Soa GAAOU EvEKa Ff OD Eveka TadTA. 
MOPEUMINTEL YAP TA KLVNHTLKA TWV HOPiWV TIPOTEPOV 6vTA TH YEVEGEL TOD 
TEAOUG, TA SE KLVHTLKA TIPO (b10) TA OPyaviKa StEAEtv Ob PAHLOV. KaiTOL 
KATH TAOTHV Thv WEBOSov Sei CyteEiv Tl y(yvETat WETA Tl TO YAXP TEAOG Eviwy 
uEv VoTEpOV Eviwy SE TPOTEPOV. Kal 61a TOUTO MPWTOV HEV TO ExXOV TV 
aoxXAv yiyvetat WdpLov, eit’ €xduEVOV TO KvVW KUTOC. 6LO TA TEPL THY KEQAAHY 
Kal TA GUUATA WEYLOTAa (b15) Kat’ aApxaC Maivetat Totc EUBPVOLC, TA BE KATW 
TOU 6UMAAOD, OloV TA KWAQ, LLKEG. TOD YAP &vw TH KaTW EVEKEDV Kal OTE 
UOPLAa TOD TEAOUG OUTE VEVVNTLKA ADTOD. 


For the balance of this passage see first below, chapter 7, p. 157, and then 
the next note. 


(43) ‘Now with those things that do not change the origin or source (arché) is 
the essence (ti est/); but in things that come into being, immediately there 
are several [Sources], and another manner [of source] and not all the same. 
Among them, one in number, is the source from which the movement comes, 
and that is why the heart is the first part which all blooded animals have, as 
we have said at the beginning; in others the analogue to the heart comes to 
be first’ (742b33-743al1). 


(44) In saying this, | don't mean to imply, of course, that the presentation 
of the theory of generation is completed at GA II.6. As Andrea Falcon and | 
will show in the paper mentioned in n. 1 above, GA IIl-V are integral to the 
overall project of a theory of generation described in T2 and in the opening 
lines of GA 1.1. 


This is perhaps a good place to take up again my objection to one key aspect 
of the influential account of Aristotelian natural teleology given by Susan 
Sauvé Meyer in Meyer 1992. As | explained in the preceding chapter (above, 
p. 80ff.), Meyer claims that for Aristotle the intrinsic efficient cause of the 
generation of animals and their parts is a ‘reliable mechanism’ operating in 
the generative process so as to ‘overdetermine’ that result. Meyer, | noted, 
simply assumes this to be the case, and doesn't cite any texts from GA to 
support it. | complained that she effectively begged the question against my 
own view that the relevant intrinsic efficient cause is precisely the formal 
nature, the dunamis for form, that underwrites my own interpretation of 
Aristotle's teleology (for it is responsible for the regularity of the outcome), 
and that she was being anachronistic in taking for granted the presence, in 
Aristotle's view, of any sort of material mechanism. We see the soundness of 
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both of these charges more clearly, now that we have looked more closely 
at these II.6 passages. There simply is no such ‘mechanism’ and indeed 
no material necessitation of the generative outcome. Aristotle's account in 
this chapter of the generation of animals and their parts is unequivocally 
based primarily on the action of the formal nature, what | have called the 
animal's potential for form, a dunamis which, once set up in the newly 
formed embryo, is the embryo's soul, some of it still potential but its initial 
part—the nutritive capacity—actual; and this is the formal-efficient cause 
of the embryo's subsequent development, as we have seen. There is no 
material-efficient cause of that development per se. 


(45) ...Kal SLA TODTO TA HEV OOTH EXPL TLVOG AAUBavEL THY AVENOL: EotLt yao 
Tl M&OL Toc TWOLC MEPAG TOD WEYEBOUG, 5LO Kal THC THV OOTWV AVENOEWC. 

el yap tabdt’ ciyev avEnow del Kal THY TWWV boa ExEt doTOdV FA TO AVaAOVOV 
nvEdavet’ av Ews ETN: TOD yap WEVEBOUG Spoc EoTI TADTA ToIc CWotc. 


(46) Cf. Thompson's magisterial On Growth and Form (Thompson 1942). 


(47) Even if one takes T12 to be saying that the amount of material flowing 
in a definite direction and solidifying is fixed by material factors alone, is 

it clear that this would for Aristotle fix the precise situating of bones and 
flesh, and so forth needed for the highly specific shapes, densities, and so 
forth that are required by the form and function of the part in question? 
That seems entirely unlikely, as does the idea that material factors could 
set the bones at the angles they need to be relative to each other, and the 
curvature of the ribs, and so forth. As | and others have noted a long time 
ago, in most of the many passages in which Aristotle speaks of a nature's 
diverting (katachrétai, parakatachrétai) materials to some teleological use, 
he specifically does not say that that diversion itself occurs of material 
necessity: cf., e.g., PA Ill.2 663b20-35: ‘So then, what the nature of the horns 
is for the sake of has been stated, and owing to what cause some have such 
things while others do not; but, since there is a necessary nature, we must 
say how the nature according to the account makes use of things present 
of necessity for the sake of something....For the residual surplus of this sort 
of body, being present in the larger of the animals, is used by #the# nature 
for protection and advantage, and the surplus, which flows of necessity to 
the upper region, in some cases it distributes to teeth and tusks, in other 
cases to horns’ (663b20-24, 31-35; tr. Lennox 2001a, with one modification, 
in pointed brackets). See also Lennox 2001a ad loc., and my own discussions 
below, pp. 133 (with Mariska Leunissen) and 390. 


Page 36 of 37 Teleology and Embryogenesis in Aristotle's Generation of Animals II.6 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


(48) Mariska Leunissen reminds me that Aristotle identifies size as something 
that is part of the definition of the substantial being of animals in the 
following passages: PA IV.9, 685b12-15 (cf. IA 8, 708a9-20); PA IV.6, 683a18- 
19; JA 8, 708a9-20; and Pol. V.9, 1309b18-35. 


(49) See chapter 10 below, pp. 232-33, 235-38. 


(50) e.g., Waterlow [Broadie] 1982, 82-88; Cooper 1987, 270-71; Cohen 1989, 
258; cf. Furth 1987, esp. 24-25, 42-46. 


(51) For a list of such features, see Furth 1987, 46-49. 


(52) 416a15-18, tr. Hamlyn 1993. Hamlyn gives ‘proportion’ for the first 
‘logos’ and ‘principle’ for the second. | think rather that the first ‘logos’ points 
to the fact that an animal kind's size (range) is inherent in its definition, so 
that ‘a limit and a Jogos’ could loosely be translated as ‘a definable limit’. 
Hamlyn does better with the second ‘/ogos’, since this is clearly that familiar 
usage in which ‘logos’, though it carries the sense of ‘definition’, tends to 
signify what is identified in the definition, something here like ‘definable 
form’. Since the line of thought in this An. passage is fully consonant with the 
different causal roles the GA texts we are studying assign to material factors 
on the one hand and form, /ogos, (formal) nature and so forth, on the other, 
it is not unreasonable to look for consonance also between the An. passage 
and our T11 and thus not unreasonable to reject an interpretation of T12 
which sees it as assigning to material factors the same causal responsibility 
for embryonic shape as it does for embryonic pathe. 
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Abstract and Keywords 


Despite the renewed interest in Aristotle's Generation of Animals in recent 
years, the subject matter of GA V, its preferred mode(s) of explanation, 

and its place in the treatise as a whole remain misunderstood. Scholars 
focus on GA I-IV, which explain animal generation in terms of efficient-final 
causation, but dismiss GA V as a mere appendix, thinking it to concern 

(i) individual, accidental differences among animals, which are (ii) purely 
materially necessitated, and (ili) are only tangentially related to the topics 
discussed in the earlier books. This chapter defends an alternative and more 
integrated account of GA V by closely examining Aristotle's methodological 
introduction in GA V.1 778a16-b19 and his teleological explanation of the 
differences of teeth in GA V.8. It argues for the unity of both GA V and of GA 
as a whole and present a more nuanced theory of teleological explanation in 
Aristotle's biology 


Keywords: Aristotle, Generation of Animals, teleology, material necessity, explanation, 
biology 


Introduction: the problem of Generation of Animals V 


Despite the renewed scholarly interest in Aristotle's Generation of Animals 
(GA) in recent years,1 the subject matter of GA V, its preferred mode(s) of 
explanation, and its place in the treatise as a whole remain misunderstood. 
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Scholars typically focus on the first four books of GA, which contain 
Aristotle's key theories of reproduction, embryogenesis, and heredity; by 
contrast, they treat book V as a mere appendix,2 since it discusses ‘the 
attributes by which the parts of (p.118) animals differ’ (GA V.1 778a16- 

17), such as differences in eye-color and pitch of voice. Whereas the first 
four books explain the coming to be of entire organisms and their parts in 
terms of efficient-final causation, book V is thought to concern (a) individual, 
accidental differences among animals, which are (b) purely materially 
necessitated and thus have nothing to do with the operation of teleology, 
and (c) are only tangentially related to the topics discussed in the earlier 
books.3 Within book V, scholars consider Aristotle's discussion of the 
differences of teeth in chapter 8 to be especially problematic. There, Aristotle 
‘paradoxically’ combines references to material necessity with teleology, 
which has led a recent commentator to postulate that chapter 8 does not 
belong to book V properly speaking, but that it is instead a second, separate 
appendix to the first four books.4 


The purpose of this chapter is to defend an alternative and more integrated 
account of the subject matter of book V, its preferred mode(s) of explanation, 
and its relation to the first four books by closely examining two key 
passages: Aristotle's methodological introduction in chapter 1 and his 
discussion of the differences of teeth in chapter 8. 


Our argument consists of two parts. In the first section, we shall offer a 
detailed interpretation of Aristotle's introduction to the project of book V 

in GA V.1 778a16-b19. First, we show that what unifies the differences 
singled out for discussion in book V, and characterized in 778a16-29, is that 
they are all ‘differences of the more and the less’ that come to be due to 
changes during the development of the animal after its birth. Under this 
interpretation, book V continues the investigation of the first four books 

into the causes of animal generation operative during embryogenesis and 
surrounding the animal's birth. Second, we give a reading of GA V.1 778a29- 
b19 according to which the passage's careful distinction between teleological 
and material-efficient modes of explanation does not require e/ther that (i) 
everything universal to a subject must be explained teleologically or that 

(ii) the subject matter of book V is not in any way subject to teleological 
explanation. We offer a short analysis of the explanations in use in GA V.1-7 
in further support of this reading. 


In the second section, we turn to Aristotle's explanation of the differences of 
teeth in chapter 8. Though we grant that the primary cause of the generation 
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of all the differences studied in book V, including the ones of teeth in GA 
V.8, is material necessity, we argue that this mode of explanation is fully 
compatible with secondary forms of teleology. The differences of teeth, as 
do teeth themselves according to Aristotle's explanation in GA II.6, come 
to be of material necessity after the animal's birth, from the residues of 
matter produced for the growth of bones. (p.119) The developing animal's 
formal nature then uses what has come to be of material necessity for 
something good, e.g., to enhance the function of nutrition. We use this 
notion of secondary teleology to show that there is a continuity not only in 
theme but also in the modes of explanation used, both within book V as a 
whole and between that book and the first four books of GA. 


If our interpretation is right, book V forms an intrinsic part of Aristotle's 
investigation into the generation of animals. 


The scope and nature of book V 


The nature of ‘the attributes by which the parts of animals differ’ 


The methodological introduction to book V consists of two parts: Aristotle 
first introduces the subject matter of the investigation to be undertaken (in 
GA V.1 778a16-28) as ‘the attributes by which the parts of animals differ’ 
and then explicates which mode(s) of explanation he deems appropriate for 
these attributes (in 778a29-b19). In our discussion below, we shall closely 
follow Aristotle's text. 


In his introduction of the subject matter, Aristotle provides two sets of 
specifications from which we might glean the nature of these ‘attributes’. 
First, he gives examples: 

| mean such attributes of parts as blueness or blackness of 

eyes, and height and depth of voice, and differences of color in 

hairs and feathers.5(778a17-20) 


We take it that the group of attributes Aristotle is singling out for discussion 
here by means of these examples is a subset of the category of ‘differences 
of the more and the less’, a category of difference which Aristotle carefully 
distinguishes in the delineation of types of sameness and difference of 
animal parts at the opening of History of Animals (among other places). 

He there includes in this category differences of parts (i) ‘by oppositions of 
their attributes, e.g., color and shape’, and then (expanding the category 
to include all ‘differences by excess and defect’) (ii) ‘oy #the parts# being 
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more or fewer, and larger and smaller’. These differences always belong 
to animals that are part of one and the same kind (genos), as opposed to 
differences (and samenesses) by analogy, which are found across different 
animal kinds.7 


(p.120) In the methodologically prior Parts of Animals, Aristotle had already 
discussed many differences of the more and the less. The reason why he 
singles out these particular differences of the more and the less (such as in 
color and pitch) for discussion here in GA V is made clear in the subsequent 
section of his introduction, where he notes the distinctive features of this 
group of attributes that make them worthy of study in the current context: 

It turns out that some of such #attributes# belong to whole 

kinds, but to some #kinds# they belong at random, such as 

happens especially with regard to human beings. In addition, 

following the changes of life some #changes# belong equally 

to all living beings, while others #belong# in the opposite way, 

such as #the changes# concerning voice and the color of hair. 

For some do not grow grey visibly in old age, while man suffers 

from this most among all animals. And some immediately 

follow coming into being, others become plain as age advances 

or in old age.8(778a20-28) 


The reason for discussing this group of attributes separately in the final 
book of the Generation of Animals is obviously not because Aristotle thinks 
these are all non-generic, individual features (by contrast with the ones 
discussed in Parts of Animals, which all belong to entire species, or even 
wider kinds). What makes these attributes listed here interesting is exactly 
the fact that for some species the attributes are possessed unvaryingly as 
well as universally, whereas in others, and particularly in human beings, the 
attributes are variable and occur randomly. In other words, the attributes 
of eyes, hair, and voice are not realized uniformly in all living beings that 
possess them and sometimes not even within one and the same species. 

A second characteristic is that these attributes come to be not during 
embryogenesis, but as a result of changes during the /Jater development of 
the animal, either immediately after its birth, or in later life, or in old age. 
Again, some of these changes belong in the same way to all living beings 
that possess them, while others do not. A third point of interest in Aristotle's 
characterization of these differences is their prominence in human beings: 
for reasons to be specified in the remainder of book V, differences in eyes, 
hair, and pitch of voice are most visible in human beings. 
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(p.121) What unites these attributes, then, is that their changes are 
especially variable and noticeable in the maturation and aging of human 
beings: as often in the biological works, Aristotle takes the human (male) 
body as a starting point of explanation and as a guide for the organization 
of his exposition (see, e.g., HA 1.6 491a19-26, PA II.10 656a9-14, and GA II.4 
737b25-27). The change of eye-color in babies, growing grey or bald in men, 
and the changes in pitch of voice of humans (who have voice more than any 
other kind of animal) are the primary explananda in this book, which in their 
turn prompt the discussions of the (often different and very variable) causes 
of the changes of similar attributes in other animals. 


Aristotle's subsequent accounts of these attributes in the remainder of 
chapters 1-7 follow this programmatic introduction rather closely (we 
postpone the question of how chapter 8 fits into the larger structure of book 
V to section two below). First of all, Aristotle's concern with attributes that 
come to be due to changes after the birth of an animal explains why the 
starting point of his discussion is the moment of birth (778b19-21).9 Before 
turning to the attributes, Aristotle first needs to solve some problems that 
pertain to the first development of animals (778b23-779a26; cf. b23-24: ). 
From then on, he explains the causes of the coming to be of the three kinds 
of attributes mentioned in the introduction: changes in eye-color in human 
beings are the topic of the remainder of the first chapter (followed by a 
general discussion of differences in eyes in 779b12ff. and of hearing and 
smell in chapter 2); changes and differences in the structure and color of 
hair and feathers are discussed in chapters 3-6 (starting off with discussions 
of baldness and greyness in men); and differences in voice are explained in 
chapter 7. 


Second, preceding his explanations, Aristotle states whether an attribute 
belongs to a whole genos or not; whether the attribute is a result of a 

later change and if so, when exactly during the later development after an 
animal's birth the attribute comes to be; and finally, how the occurrence and 
distribution of the attribute is different in human beings as opposed to its 
realization in other animals.10 


And third, the actual explanations Aristotle provides in the first seven 
chapters (about which we shall say more below) are sometimes remarkably 
precise in classifying both the nature of the attribute to be explained and the 
kinds of causes that are responsible for the coming to be of that attribute.11 
In doing so, Aristotle (p.122) provides detailed accounts—not just for why a 
particular difference of the more of the less belongs to or comes to be ina 
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particular kind of animal—but also for why one and the same attribute can be 
realized so differently among different species, and especially among human 
beings. 


The focus on generation we find both in the introduction and in the actual 
explanations of book V is of course typical for the whole of GA (see especially 
GA |.1 715a1-18 and GA II.1 731b20-22). This perhaps also explains why 
Aristotle does not discuss these differences in the Parts of Animals, in which 
the focus is primarily on the being of animals, and on their generation 

so far as it is controlled primarily by teleological causes; in those cases 

the complete, mature animal is taken as a starting point of explanation. 
Differences that are not realized uniformly within a whole species and/or 
that change over the animal's life-time do not appear as explananda in that 
context. 


These facts about the focus of book V already make clear the book's close 
relationship to the first four books of GA. Books I-III discuss the mechanisms 
of reproduction and embryogenesis and the natural order of the generation 
of parts. An appropriate next step might well be a discussion of the coming 
to be of differences of parts—especially of those that occur after birth (cf. 
GA V.1 778b20). What is arguably needed first, however, is an account of 
the mechanisms of heredity and other phenomena related to pregnancy and 
birth itself, and this book IV provides.12 The concluding words of book IV and 
the opening of book V suggest that book V is in fact an immediate follow-up 
from the preceding discussion: 

We have spoken about the nourishment of animals within 

#the mother# and of their birth into the outside #world#, 

both of each kind separately and of all in common. || We must 

now investigate the attributes by which the parts of animals 

differ.13(GA IV.10 778a10-V.1 778a17) 


The in the opening sentence of book V picks up the in the concluding 
remarks of book IV: where book IV concludes with a discussion of phenomena 
related to the growth of animals within the womb and to their birth, book V 
continues ‘chronologically’ with a discussion of the attributes by which their 
parts differ that arise during their development after birth. 


Under this interpretation, Aristotle continues his investigation of the coming 
to be of animals by shifting from identifying the causes of what happens 

during embryogenesis and surrounding pregnancy to identifying the causes 
of what (p.123) happens to some particularly variable parts of animals after 
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their birth. Thematically speaking, there is no reason to treat book V as an 
appendix. 


The appropriate mode of explanation of the attributes in GA V: the 
general statement in GA V.1 778a29-b19 


Although the broad outlines of Aristotle's discussion, in GA V.1 778a29-b19, 
of the mode(s) of causation operative in the generation of the attributes 
which are the subject matter of book V are clear enough, much in it is 
difficult to understand, not least its opening sentence. The discussion starts 
as follows: 

About these #attributes# and all the things of this sort, 

one must no longer think that there is the same manner of 

explanation. For all those which are neither the products of 

a nature in common nor a distinctive feature of each kind 

—of those sorts of things, none either is or comes to be for 

the sake of something. For, while an eye is for the sake of 

something, its being blue is not for the sake of something— 

unless this attribute is a distinctive feature of the kind. In some 

cases #the attribute# does not reach to the definition of the 

substantial being, but the explanations must be referred back 

to the matter and the source of motion as coming to be from 

necessity.14(778a29-b1) 


The expression ‘one must no longer think that there is the same manner 
of explanation’ (tov avTtOV TPdTOV...tTACGaitlac) Might mean either (a) ‘one 
must no longer think that there is here the same manner of explanation as 
we used previously’ or (b) ‘one must no longer think that there is one and 
the same manner of explanation for every type of attribute, as one might 
have thought previously’. We will argue for a certain version of (a). 


Whatever is meant by the first sentence is explained in the next sentence by 
reference to a contrast between two manners of explanation, one that refers 
to teleological causation and one that refers to a non-teleological one. The 
contrast is first given in just those terms (in one set of attributes, ‘none...for 
the sake of something’) and then exemplified (eyes, when present, are for 
the sake of something, blue eyes normally are not). Attributes not possessed 
in common across some wider or narrower kind are said not to be present for 
the sake of something. Presumably, those that are common in one of those 
ways may be present for the sake of something.15 
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(p.124) Only in the fourth sentence is the non-teleological mode of causation 
described positively (though still by contrast with a corresponding feature of 
the teleological case): the explanation of an attribute will not start from the 
definition of the substantial being (Adyoc thc ovolac) of its possessor, but 
from its ‘matter and the source of motion’ showing the attribute ‘as coming 
to be from necessity’. 


This is a non-teleological, non-conditional necessity, as the last sentence 

of the methodological discussion makes clear: ‘For while #an animal# will 
have an eye from necessity (for an animal is posited as being this sort of 
thing),16 it will have a particular sort of eye from necessity, though not that 
sort of necessity but another kind, because it is its nature to act and be acted 
upon in this or that way’ (778b16-19).17 As the sentence just prior to this one 
says, in regard to differences such as the blueness of an eye, (in most cases) 
‘the cause must be sought in the motion and in the generation as having 
acquired these differences during its process of constitution ()’ (778b14-15). 


In the methodological passage under discussion, then, we are told first that, 
in the case of the attributes which are the subject of book V, we should 

no longer think that the manner of explanation is the same. Then we are 
introduced, from various angles, to a distinction between two manners of 
explanation, one that refers to (an apparently less familiar) non-teleological 
material-efficient causation, the other that refers to (the apparently more 
familiar) teleological mode of causation. 


The traditional reading of this passage takes the opening sentence to be 
saying, in effect, that one mode of explanation has been used in books I-IV, 
but that a different mode will be needed here in book V.18 The balance of the 
passage is then understood to be introducing the non-teleological mode by 
carefully contrasting it with the teleological mode used in the previous books. 
We think this cannot be right for several reasons. 


(p.125) First, and most important, it is simply not true either that books 

I-IV make no use, in the explanations they provide, of material-efficient 
causation operating on its own or that book V makes no use of teleological 
causation. For instance, material-efficient causation operating on its own is 
appealed to several times in book IV.19 And, second, as we will show below, 
teleological causation, quite apart from its appearance in chapter 8 of book 
V, is never excluded as a possible mode of explanation of the attributes 
under discussion in the first seven chapters, even though its actual use in 
those chapters is entirely marginal. 
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This leaves us, we think, with a different reading. The opening sentence is 
to be taken as saying that in previous books the dominant (not necessarily 
only) mode of explanation was the teleological one, while in the present 
book the dominant (and not necessarily only) mode of explanation is a non- 
teleological one appealing primarily to material-efficient causes. 


In favor of our reading is the fact, already mentioned, that distinct modes 
of explanation have already been used in book IV, and will be used, as 

we will show, in book V. Nowhere in his introduction does Aristotle claim 
that we should rely exclusively on just one mode of explanation for all of 
the attributes at hand. For instance, as the example concerning eye-color 
indicates, Aristotle believes that if an attribute is proper to an animal kind, 
it may well have to be explained teleologically.29 Similarly, the use of ‘in 
some cases’ in GA V.1 778a34 may suggest that in other cases attributes 
by which parts of animals differ do ‘reach to the definition of the substantial 
being’ and are thus essential to, or at least per se of, those animals. (These 
attributes, we would submit, are the ones already explained teleologically 
in the Parts of Animals; see, e.g., PA Il.2 648a13-19, Il.13 657b22-27, IV.12 
693b28-694a9). And, a few lines later, at 778b7-10, Aristotle criticizes his 
predecessors for not seeing that natural phenomena, including the attributes 
under discussion, might involve formal-final causation as well as material- 
efficient causation. It is wrong, he says, to explain all such phenomena in 
terms of (not very well distinguished) material-efficient causation alone 
(778b8). 


However, Aristotle's delineation of the two distinct modes of explanation 
that follow presents the material-efficient mode as less familiar (to Aristotle's 
audience if (p.126) not to his predecessors) than the teleological one; so it is 
natural to take it as introducing a mode which is now to be used more than 
previously. The new subject matter at hand makes it no longer () right to 
think what one had been right to think regarding the prior subject matter, 
namely that the biological phenomena in question are to be explained 
predominantly (although not exclusively) by reference to teleology.21 


Our reading thus differs from the traditional reading in taking Aristotle to 

be saying, not that teleological explanation is present only in books I-IV and 
explanation via material-efficient causes present only in book V. It takes him 
to be speaking rather of the type of explanation that is dominant in the two 
places, and dominant in two senses. In the first sense (as we will explain 
further below when we distinguish ‘secondary teleology’ from ‘primary 
teleology’), while both teleological and material-efficient causes may be at 
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work together in each of the two places, in explanations in books I-IV, even if 
material-efficient causes are involved, the teleological cause is primary; but 
in explanations in book V the material-efficient cause is primary, even if (as 
we show is indeed sometimes the case) teleological causation is involved. 

In a second sense of ‘dominant’, our reading acknowledges that there may 
be exceptions to its claims about the modes of explanation present in the 
different books;22 its claim is rather that explanations in which material- 
efficient causes play the only or the primary role are rare in books I-IV and 
that explanations in which teleological causes are primary are rare in book V. 


In the section below, we shall provide further support for this reading of the 
primary methodological passage in GA V, showing that Aristotle does not 
from the outset restrict the explanations he provides in V.1-7 to material- 
efficient causation alone. Then we will turn to V.8.23 


The appropriate mode of explanation of the attributes in GA V: the 
explanations in use in GA V.1-7 


The explanations in use in GA V.1-7 (which discuss the specific kinds of 
attributes listed in GA V.1 778a17-20) offer further support for our readings. 


As should be expected from Aristotle's methodological remarks (cf. also V.3 
782a20-24 and V.7 786b23-25), the vast majority of the explanations offered 
in V.1-7 are of a material nature. The most common type of explanation 
refers to the material constitution of a part and its specific potentials in 

each kind of animal. For (p.127) example, differences in degrees of the 
liquidity of the eye (where medium liquidity is optimal for sight) determine 
what particular eye-color animals have (see GA V.1 779b7-12, 779b14-33, 
and 780b3-11) as well as how discriminative their eyesight is (V.1 779b33- 
80a13, 780b12-781al11; cf. V.3 782a24-b11 and V.7 787a6-8). (Occasionally, 
Aristotle also picks out the location of a part or its size as the cause fora 
particular difference.)24 Others pick out external or internal efficient causes 
that affect the material constitution of parts and thereby bring about certain 
changes (that are not for the sake of something). Such causes are: (a) 
aging;25 (b) diseases;26 (c) the material potentials of the environment;27 

and (d) the kind of food an animal digests.28 And finally, Aristotle sometimes 
refers more generally to what may be the material nature of the whole 
animal kind.29 


Teleology is mostly absent in these chapters, but Aristotle does on occasion 
seem to entertain the possibility that some of these attributes might need 
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to be explained teleologically. For instance, there are a few times when 
Aristotle refers to the goal-directed actions of formal natures,39 which 
suggests that he must have assumed there (p.128) to be a potential role 
for teleology to play in the explanation of the attributes under discussion, 
even though in practice this role turns out to be marginal at the least. For 
instance, in discussing the attributes of the organs of sight, smell, and 
hearing (in V.1-2) Aristotle indicates what effects the presence of these 
attributes has on the performance of the functions of perception (e.g., in 
V.1 779b33-780a13), although he never embeds this into a teleological 
explanation or even uses teleological language. It seems that, even though 
the attributes under discussion here change the sense-organs for the better 
or the worse, Aristotle does not believe that they come to be for the sake 

of this functional difference (as he does in the case of the more-and-less 
differences in sense organs he considers in the Parts of Animals: e.g., PA II.2 
648a13-19, II.13 657a30-b4, 657b30-658a10, and IV.11 691a19-27). 


Within GA V.1-7, there is only one example of an explanation that is 
unequivocally teleological in nature (V.2 781b22-28): 
Nature acts reasonably also with regard to the things 
concerning the seal. For, although it is four-footed and live- 
bearing, it does not have ears but only passages. The cause 
is that its way of life is in the water. For the part #that is the# 
ears is attached to the passages for preserving the motion 
of air from afar: now this is not useful for it, but it would 
accomplish the opposite by receiving a great amount of water 
in them [i.e. in the passages].31 


This explanation of the absence of outer ears in seals follows a discussion 
of how longer passages in ears and noses produce greater accuracy in 
perception from afar. It is not clear what the passage is doing here. It is 
possible to read the absence of outer ears in seals as another example 

of a difference ‘of the less’, but one would rather expect to find such a 
teleological explanation of why a type of animal lacks an entire (type of) 
part in the Parts of Animals. In fact, the explanation given here complements 
the short remark about the absence of outer ears in seals that Aristotle 
makes in PA II.12 657a23-25 rather well: contrasting seals with birds and 
egg-laying four-footers who lack outer ears because of a lack of the kinds of 
materials from which outer ears are typically formed, Aristotle states that 
seals lack outer ears because they are ‘a deformed four-footed animal’ (on 
the deformity of seals, cf. HA Il.1 498a32-b4 and JA 19 714b12-13). Seals 
are ‘dualizers’, and like other dualizers, they lack the features that are 
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universally present in one of the natures to which they tend (here: outer ears 
in four-footed animals) if the presence of those features would be harmful 

or useless to them (cf. PA IV.10 689b31-34, IV.11 690b19-24, IV.13 697b1- 
13 and IV.14). Owing to the seal's aquatic way of life the presence of (p.129) 
outer ears would impair rather than improve their hearing from afar, and— 
since ‘nature does nothing in vain’—this is why these outer ears are absent. 
The seal-passage in GA V.2 thus elaborates on the rather elliptical remark in 
the Parts of Animals, and so the passage might well be an interpolation. 


It is not until Aristotle's discussion of the differences of teeth in GA V.8, that 
we find actual, fully fledged teleological explanations for the presence of 
attributes, and, as we shall show below, these explanations go hand in hand 
with references to material necessity. 


The appropriate mode of explanation of the differences of 
teeth in GA V.8 


The connection between GA V.8 and GA II.6 


Having treated in GA V.1-7 the three sorts of attribute mentioned at the 
opening of chapter 1 as examples of the book's subject matter (differences 
of eyes, voice, and color of hair and feathers), Aristotle turns in the book's 
final chapter, chapter 8, to a fourth sort—differences of teeth (GA V.8 788b3- 
9): 

About teeth, it has been stated previously that animals do 

not have them for one thing, nor #do they have them# all for 

the sake of the same thing, but some because of nutrition, 

others also for defense and for speech in sound. Why the front 

teeth come to be earlier and the grinders later, and #why# 

the latter do not fall out, but the former fall out and grow back 

again—we should consider the explanation #of this# to be of a 

similar kind to the accounts concerning #their# generation.32 


The explananda of GA V.8 are thus (a) why front teeth come to be first and 
the grinders later, which is a difference in the timing of their growth; and (b) 
why front teeth fall out and grow back again, whereas grinders do not fall 
out, which is a difference in shedding. 


The attributes at stake here are similar to the ones explained in GA V.1-7 in 
that the differences of teeth also come to be during the later development 
of animals and are especially visible in human beings (see HA II.1 501a8- 
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Il.5 and HA IX.10 587b13-16). Aristotle did not mention these differences 

in his introduction in chapter 1, but the reference to his account of teeth in 
Parts of Animals (in which he identifies the final causes of their presence)33 
is similar to the start of the explana (p.130) tions of the attributes of hair and 
voice in GA V.3 782a20-24 and 786b23-25. Additionally, he explicitly links 
the present investigation to the accounts about generation in the earlier 
chapters of GA, because it is ‘congenial’34 to them. 


In fact, the question Aristotle sets out to answer in GA V.8 was already 
announced in GA II.6 (745b13-15: ‘The explanation for why some teeth come 
to be and fall out but others do not fall out will be stated later’), following 

an account of the causes of the coming to be of teeth. Since this account 
forms the background of the causal explanation of the difference of teeth in 
chapter 8, we shall discuss this first. 


Aristotle's account of the coming to be of teeth in GA II.6 


The context of the account of teeth in GA II.6 is Aristotle's attempt to 
track and explain the natural order of generation of the various animal 
parts within the embryo (see GA II.1 733a32, 734a16-34, and II.4 740a2- 
16). In Il.6 744b11-27, he uses an analogy comparing a nature to ‘a good 
housekeeper’,35 to illustrate this order: in the allocation of resources, a 
nature first creates the most important parts from the best materials, and 
then—provided that there are enough leftovers to spare—uses the extra 
materials to make parts that perform subsidiary or luxury functions. 


We believe that these two categories of parts are the result of two different 
patterns of causation. Parts that are of vital or essential importance to the 
animal in question are all the result of what we call primary teleology: these 
parts are the necessary realizations of a pre-existing, internal potential for 
form, specified by the definition of the substantial being of the animal.36 
Because of their importance to the animal for living, these parts come to be 
first and are generated by that form, or formal nature, through conditional 
necessity: if there is to be an animal of that form, it must have these very 
parts. Parts that serve subsidiary functions are the result of what we call 
secondary teleology: the materials constitutive of these parts come to 

be as materially necessary by-products of prior teleological processes 

and are then used by the animal's formal nature, which acts as ‘a good 
housekeeper’ ,37 for the (p.131) production of parts that while they are not 
directly necessary for the form, are necessary for an animal of that form to 
live or serve the animal's well-being.38 This second category of parts comes 
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into being after the first category, since the nature produces parts of the 
second category only if there is enough residue available from productions of 
the first category or if those productions result in the formation, by material 
necessity alone, as by-products, of extra materials. If this is not the case, 
the nature will not be able to produce (all of the) subsidiary parts. Every 
animal will still have all the parts that are the necessary prerequisites for the 
performance of its necessary functions (for instance, as Aristotle points out 
in GA 1.4 717a11-31, all sexually reproducing males need ducts for semen; 
without this part, reproduction would be impossible for them), but it might 
lack other features which merely perform subsidiary functions (for instance, 
not all sexually reproducing males will have testes, but only those in which 
having testes is possible and in which their presence is ‘for the better’). 
Subsidiary parts are parts an animal—hypothetically soeaking—could do 
without (i.e., the animal could have been designed in a way such that it 
would not rely on the presence of subsidiary parts for its survival); they are 
not conditionally necessary given the animal's form.39 


Both types of parts are present because of the function they perform, 

so both are caused teleologically. But whereas the causation of the first 
category of parts—the vital and essential ones—is wholly due to form (for 
even the material used in that process is produced of conditional necessity 
by the organism's—or its mother's—form), the causation of the subsidiary 
parts begins from material by-products of the former process, which are 
formed at a later stage and then act according to their own natures. The 
function is imposed on these materials only secondarily to their independent 
production. That is, the nature did not produce these materials for the sake 
of (EveKa) realizing a necessary function as in the case of primary teleology, 
but uses (kKaTtaxeNTaL) what is available of material necessity in a way that 
is (a) consistent with the potentials the available material has of necessity 
and (b) in all or most cases adds just to the well-being of the animal. In these 
cases Aristotle characterizes the resulting part as being ‘for the better’ or 
‘for’ (me@d6c, Eic) something. 


To sharpen further this distinction between primary and secondary teleology, 
we would like to offer a non-metaphorical characterization of secondary 
teleology, along the lines of the non-metaphorical account we draw on of 
primary teleology, as the realization of an internal pre-existent potential 

for form (see n. 36). We start (p.132) from two premises: (i) that there 

is, throughout the generation of an animal, one formal nature, i.e., one 
‘potential for form’, in operation, and (ii) that material by-products of the 
primary operation of that nature are not part of what that formal nature or 
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potential is a potential to produce, in just the way that the aim (and desire) 
of the carpenter is not to produce a table plus (e.g.) the excess shavings. 
However, just as the art of woodworking includes the capacity to make good 
use of leftovers or unexpected extra materials, so too we think it is the case 
for Aristotle that the one nature, the one potential for form, includes the 
potential to act for the best on (excess) material of a certain sort (should 
such material happen to be around), at some point in the process /ater than 
the initial activation of that potential.40 


In the discussion that follows the analogy, which largely pertains to the 
nature and the coming to be of bones (744b27-745a18), Aristotle suggests 
that there are different kinds of material building blocks and residues 
available to the formal nature of an animal, which all play different roles 

in the formation of parts. First, there is spermatic residue (S), i.e., the 
menses of the female, which are from the very beginning available for 

the development of the embryo in the body of the female. Second, there 

is natural food (F), of which there are two kinds: natural food that is 
‘nutritious’ (Fl) and which is used for the formation of complete parts, and 
natural food that is ‘conductive to growth’ (F2) and which is used for the 
quantitative increase of parts that are already complete (i.e. they are fully 
developed, but may still grow in size). Finally, there are residues of these two 
kinds of materials (RS, RF1, RF2). Aristotle uses these distinctions among the 
available materials to differentiate between bones and sinews on the one 
hand, which come to be in the first formation of parts and are made from the 
spermatic residue (RS), and parts such as ‘nails, hair, hoofs, horns, beaks, 
the spurs of birds, and any other such part’ (745a1-3), on the other hand, as 
being made ‘from the food that is taken in later and is concerned with growth 
(F2), which is acquired from the mother and from the outer world’ (745a3). 


Teeth are not mentioned until after Aristotle completes his discussion of 
the distinction between these two groups of subsidiary parts, apparently 
because teeth present a problem (745a18: ). The problem pertains to the 
categorization of teeth (745a19; 745b2-4): are teeth like bones (p.133) (and 
sinews) or not? That teeth are subsidiary parts (they are either present for 
the preparation of food or for defense, or both: see n. 33 above),41 rather 
than vital or essential ones, is already implied in an explanation of the 
coming to be of horns Aristotle offers in PA, where he mentions teeth as 
being among those parts that are made from residues (PA III.2 663b22-35): 

But we must say what the character of the necessary nature 

is, and, how nature according to the account makes use of 

things present of necessity for the sake of something....For 
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the residual surplus of this sort of body [i.e. earthen], being 
present in the larger of the animals, is used by nature for 
protection and advantage, and the surplus, which flows of 
necessity to the upper region, in some cases it distributes to 
teeth and tusks, in other cases to horns.42 


The image of nature using materials available of necessity indicates that 
teeth are a product of secondary teleology (as are, we would argue, hair and 
voice: on hair, see GA II.6 744625 and 745al1; on voice, see n. 37 above). 
The question Aristotle sets out to settle in GA II.6 745a18 is rather what kind 
of subsidiary part teeth are. As he points out in the next lines, teeth are of 
the same nature as bones (cf. HA I.11 493a2: ), and they thus belong to the 
first group of subsidiary parts, but not without qualification: the coming to be 
of teeth is intrinsically connected to the growth of bones, but in a way that 
makes their coming to be dependent on and secondary in time to the growth 
of bones (745b2-5): 

And it turns out that teeth do not have the same nature as the 

other bones: for they all come to be in the first formation and 

none of them later, whereas teeth come to be later.43 


(p.134) The explanation is that, whereas bones come to be from the 
spermatic residue (RS) and take their growth from the residues of the natural 
food (RF1) that is not used up for the production of the ‘most important 
parts’ (744b27-38), teeth come to be from the bones (745a19-20). More 
precisely, teeth come to be from the food distributed to the bones (RF1) 

but that is not used up by the bones for their growth—once the bones 

‘have reached their number’, teeth come to be (745b7-9). In other words, 
teeth come to be from the leftovers of materials that were conditionally 
necessitated for some other use. 


The particular connection of teeth to the growth of bones also accounts 

for two of their distinctive features. First, unlike the other bones, teeth can 
keep growing throughout the animal's lifetime (745a25), as long as there 
are residues available from the food distributed to the bones. (As Aristotle is 
quick to point out in 745a27-b2, the continuous growth of teeth also serves 
a final cause: they would blunt fast, if there were not some flow of materials 
towards them.) Second, because teeth are not grown together with bones 
and come to be later, they can also grow back again (only once in human 
beings, but repeatedly over their lifetime in some of the other animals with 
teeth, such as in sharks and reptiles) after they have fallen out. As we shall 
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see shortly, Aristotle's explanation of the differences of teeth in book V, 
chapter 8 builds upon these two distinctive features. 


Aristotle's account of the differences of teeth in GA V.8 


Aristotle's explanations in book V, chapter 8 also exhibit the pattern of 
secondary teleology, involving references both to an initial material necessity 
and to a subsequent final causation. Aristotle mixes his explanations with 
criticisms of Democritus’ account of the differences of teeth; for the sake of 
clarity, we shall reconstruct Aristotle's explanations separately and then turn 
to his critique of Democritus. 


Aristotle starts his explanation of the difference in the timing of the growth 
of the front teeth and the grinders by applying the teleological principle that 
‘nature does nothing in vain, but always, given the possibilities, does what is 
best for the substantial being of each kind of animal’ (GA V.8 788b20-24):44 
But since we suppose—making suppositions based on the 
things we observe—that nature neither falls short nor produces 
anything pointless among the possibilities in each case, it is 
necessary for animals that are to take in nourishment after 
suckling to have instruments for the chewing of food.45 


Usually Aristotle invokes this principle to identify the causally basic feature 
of some animal that explains why it has the specific part it has, when 
observation of the (p.135) wider kind shows that there are multiple ways 

in which its nature could have realized the function the part in question 
fulfills (see, e.g., Aristotle's explanation of why humans have hands instead 
of forelimbs in PA IV.10 687a15-18). Here he uses the principle to identify 
the causally basic feature that explains why teeth arise at the time they 
do: among the possibilities, it is best for teeth to arise after suckling (and 
not when approaching maturity, as Democritus claimed: 788b25), because 
that is when animals need instruments for chewing. If teeth arose earlier, 
they would be pointless; if they arose later, ‘nature would have failed to 

do something that is among the possibilities for her’ (788b25-26; cf. GA 
1.6 744a35-b1 and An. IIl.12 434a30-b8). In GA II.6 Aristotle explained that 
the growth of teeth occurs after ‘the first generation of parts’ when there 
are residues available from the food assigned to the growth of bones. The 
exact timing, however, of when formal natures use these residues for the 
production of teeth is determined by the animals’ functional needs (including 
the needs of the process by which they are produced). 
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The full explanation of the difference in timing appeals both to teleology 
and material necessity (788b29-789a4): front teeth arise before grinders 
because their function is needed earlier than the function performed by 
grinders and because ‘what is smaller—even when set in motion at the same 
time—by nature comes to be faster than the bigger’. Grinders are bigger 
than front teeth, because the jaw-bone is narrower towards the front of the 
mouth, and bigger and flat where the grinders grow, and of necessity there 
is a bigger outflow of food to the surface from what is bigger. The remark 
‘even when set in motion at the same time’ (kav Ga OEUNAN) is significant: 
even if formal natures did not divert the residues first to front teeth and 
later to grinders, the same beneficial result would have occurred of material 
necessity alone. 


The explanation of the differences of shedding also refers to both teleology 
and necessity (789a8-14): front teeth blunt fast, so they need to be 

replaced if animals are to remain able to cut food. However, there is no 

such functional need for grinders (they do not blunt, but get smooth): it is 
therefore ‘for the better’ (tod Ev BEAtlovoc ydeuv) that front teeth shed, 
and not grinders, which do not need replacement. Front teeth also shed of 
material necessity (€& avayKnc 6’): whereas grinders are fixed firmly in the 
broad, strong parts of the jaws, front teeth grow in the thinnest parts and are 
therefore easily moved.46 


Finally, the availability of constitutive materials is given as the one and only 
explanation why front teeth grow back after shedding (789a14-17): they 
grow back ‘because the shedding occurs while the bone is still growing and 
there is still time for teeth to grow’. This explanation builds upon Aristotle's 
discussion of teeth (p.136) in GA II.6: front teeth are shed while there is still a 
supply of food assigned to the growth of bones, which leaves enough residue 
for a second set of front teeth to grow (and for wisdom teeth to form: GA V.8 
789a16-20). 


In both explanations of the differences of teeth, teleology and material 
necessity are identified as operating alongside and even as complementing 
each other, just as teeth themselves come to be both of material necessity 
and due to (secondary) teleology. 


For Aristotle's views about the interaction of these two forms of causation, 
we need to turn to his second criticism of the explanations provided by 
Democritus (GA V.8 789b2-15):47 

Democritus, neglecting to state that for the sake of which, 

brings back all things of which nature makes use to necessity 
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—they are such, but on the other hand they are for the sake 

of something and for the best concerning each. Thus nothing 
prevents [them] from coming to be this way and being shed, 
but it is not because of those but because of the end. For those 
things are causes in the sense of being the movers and the 
instruments and the material, since it is also likely that the 
operation of pneuma is as an instrument for many things— 

as for instance some [instruments] are of many uses to those 
involved in arts, such as the hammer and anvil in the art of the 
smith, so too is pneuma in those things which are put together 
by nature. It seems that to say that the causes are of necessity 
is similar to if somebody would think that it is only because of 
the surgeon's knife that the water has been drawn off in those 
who are dropsical, but not because of being healthy, for the 
sake of which the knife made the cut.48 


The basic mistake Democritus made according to Aristotle is not the fact that 
he explained a// natural phenomena in terms of material necessity, but that 
he failed to state the final cause of all those things which nature uses. We 
take it that what Aristotle is saying here is that in cases where the formal 
nature of an animal makes use of things that have come to be of material 
necessity, one should include a reference to the function for which those 
things are used in the explanation as well.49 As Aristotle points out (in GA V.8 
789b3-4): the coming to be of such things /s materially necessitated, but that 
is not the whole story—they also serve a (p.137) purpose in the animals that 
have those features because of the use nature has made of them. 


In his application of this critique to the example of the shedding of teeth, 
Aristotle claims that front teeth come to be and are shed of material 
necessity, but that ultimately phenomena such as these should be explained 
by reference to (a form of) teleology, because it is ultimately the formal 
nature of an animal that is responsible for using those ‘materials’ and 
‘instruments’—such as pneuma—in a goal-directed way within the animal. 
It is usually assumed that Aristotle here offers a general defense of 
teleology and speaks of the operation of material necessity only within the 
framework of an operation of conditional necessity.59 However, if we limit 
the scope of Aristotle's critique to Democritus’ explanation of teeth and of 
any other such feature that is the result of nature using what is present 

of material necessity, such an interpretation might well be too strong. 
Aristotle's own explanations of the differences of teeth, alongside many 
other examples throughout the biological works and especially the ones 
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provided in chapters 1-7, offer sufficient evidence that material necessity 
can operate independently of teleology, and that formal natures often, 
though not always,51 make use of what happens of material necessity for 
something good, where this good is not already specified in the definition of 
the animal's substantial being. 


Aristotle refers to this distinction between the attributes of teeth that are 
used for something and the attributes discussed in the first seven chapters 
that do not serve any teleological purposes in his summary of book V at the 
end of the chapter V.8 789b16-20: 

We have thus spoken of teeth, saying why some fall out and 

grow again, and others not, and generally because of what 

cause they come to be. And we have spoken also of the other 

attributes of parts, as many as turn out to come to be not for 

the sake of something but of necessity and because of the 

moving cause.52 


Aristotle first sums up the immediately preceding account of teeth: it has 
now been stated (in chapter 8) why there is a difference in the shedding 

of teeth, and why they come to be in general (in 788b3-6, summing up 

the accounts provided in the Parts of Animals). The next section sums up 
the earlier accounts of book V and contrasts them with the account of the 
differences of teeth: he has also spoken of the other attributes (in chapters 
1-7), which are characterized by the fact that they do not (p.138) come to 
be for the sake of something, but arise due to material and efficient causes 
alone. 


Aristotle thus signals a discontinuity between the first seven chapters of 
book V and chapter 8, but if our interpretation of chapter 8 is correct, this 
discontinuity does not run very deep: the dominant type of causation in the 
coming to be of all attributes of parts discussed in book V is material-efficient 
causation, but the differences of teeth discussed in chapter 8 are different 

in that they, unlike the others, are also (though secondarily) for the sake of 
something. 


Concluding remarks 


The upshot of the preceding analysis of Aristotle's explanation of the 
differences of teeth for our assessment of the scope and nature of book V is 
as follows. 
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First of all, we found that the differences of teeth discussed in chapter 8 

are similar to the particular attributes of eyes, hair, and voice discussed in 
chapters 1-7 in that all are differences of the more and the less that come 
to be due to material and efficient causes during the later development 

of the animals that have them, and most particularly human beings. The 
scope of book V is thus not limited to the explanation of accidental, individual 
differences among animals, but encompasses some of the most variable 
attributes that come to be, in one variant or another, in either whole species 
or in individuals during their later life, and that are very conspicuous in 
human beings. What unites all explanations of the attributes discussed in 
book V is thus that they pick out material necessity as the primary cause 

for the later development or changes responsible for these attributes. The 
differences of teeth are different, however, in that the formal natures of 
animals with teeth use or co-opt the differences of teeth that come to be 

of material necessity for something good, whereas this is evidently not 
(explicitly) the case for the other attributes. 


Second, Aristotle's concern for the appropriate mode of explanation to 

be used for the explanation of the differences of teeth (expressed in his 
critique of Democritus) is consistent with his advice in his introduction in the 
first chapter of book V: in both cases, Aristotle warns us not to think that 
the manner of explanation is the same for all explananda. As is evidenced 
also by the actual explanations provided across book V, as we have seen, 
Aristotle never bans the use of teleology for the explanation of attributes 

in book V, but only insists that it should be applied to the appropriate 
phenomena and in the appropriate way. 


Finally, as for the place of book V in the Generation of Animals as a whole, 
there is sufficient evidence that the particular explanations of the differences 
of teeth provided in chapter 8, just as the explanations of the other attributes 
discussed in chapters 1-7, presuppose and build upon Aristotle's earlier 
accounts of the coming to be of the parts themselves. Together with the 
explicit cross-references between book (p.139) V and the earlier books, this 
suggests that Aristotle considered all these books as part of one and the 
same investigation into the coming to be of animals and their parts. Also, 

the continuity in content and method between chapters 1-7 and chapter 8 

in Our opinion outweighs its discontinuity: the hypothesis that chapter 8 is 
unrelated to the preceding seven chapters and forms instead a separate 
appendix to books I-IV ought to be rejected. 


Appendix: GA V.1 778a29-b19 
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The manner of explanation appropriate to the attributes now under study 


1. (a29-30) Introduction via a contrast: the manner of explanation 
is ‘no longer the same’ as was appropriate previously (i.e., in GA I- 
IV) 

2. (a30-32) Distinction between two manners of explanation, the 
primary one to be used in GA V, distinguished from the primary one 
used previously, by reference to the dominant mode of causation 
employed in each case: 


[i] The subject neither is nor comes to be for the sake of 
something.#Of this sort are# things that are: 


neither (a) products of a nature in common (sc. across several 
kinds) nor (&) distinctive features ((5ta) of any particular kind 


[Note: This statement only commits Aristotle to holding that 
satisfying (a) or ({$) is necessary for such an attribute to be for 
the sake of something, not that satisfying (a) or (f$) is sufficient 
for that. The statement does not guarantee, then, that every 
feature common to a kind must be for the sake of something. ] 


° [ii] The subject is #and comes to be?# for the sake of 
something. 
3. (a32-34)Examples of each of the two dominant modes of 
causation in 2.: 


[ii] An eye /s present for the sake of something 
[i] Its being blue is not (unless this attribute is distinctive 
({5tov) to the kind of animal its possessors belong to) 


[Note: Here, too, the conditional (in this case, the ‘unless’- 
clause) may only be stating a necessary condition for the 
attribute’s, the blueness’s, being for the sake of something, 
and not a sufficient condition; in that case what is being said is 
that if the attribute is distinctive to the kind, it might be for the 
sake of something, not that it necessarily wi// be for the sake of 
something. ] 


(p.140) 
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4.(a34-b1) Fuller statement of the first of the two manners of 
explanation just distinguished, the one which is appropriate to (at 
least the majority of) the attributes under discussion in GA V: 


In those cases where the attribute being explained does not 
(as [ii] would require) reach back to (ouvteivet) the account 

of the substantial being (Adyoc thc ovoiac; sc. of the animal 
possessing it), then the attribute must (qua case of [i]) be 
referred to ‘the matter and the source of motion, as coming to 
be of necessity’. 


5. (b1-10) Reminder of what we know of things explained that 
come to be for the sake of something (= [ii]) and critique of 
predecessors: 


[a] As has been said in the opening Adyot (sc. PA |; cf. 
640a10ff.), in the case of ‘the ordered and determinate 
products of #a# nature’, coming to be follows upon and 

is for the sake of substantial being (obDofa—and so it’s not 
because a thing comes to be of a certain character that it 

is that character, but rather because it is of this particular 
character that it comes to be such as it does). 

[b] Earlier natural philosophers thought the opposite, for 
one reason because they did not realize that the causes are 
many but saw only the cause that belongs to the matter and 
the one that belongs to the motion (and did not distinguish 
these). 


[Note: Here, arguably, Aristotle distinguishes material and 
efficient components of what is often called the ‘material- 
efficient’ cause. Later (b11-12), he will, refer to the efficient 
aspect of the formal cause. In short, it should be kept in 
mind that, for Aristotle, both matter and form can, and do at 
different points in GA, serve as efficient causes. ] 


6. (b10-19) Fullest statement of the contrast between the two 
modes of causation (and their respective sorts of necessity) that 
are dominant, respectively, in the two manners of explanation of 
the coming to be of animal differences previously distinguished: 


[ii] The teleological mode (essential to teleological 
explanations of the primary sort): The difference whose 
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coming to be is being explained is formed both for the sake 
of the animal which is to possess it and through the other 
causes, and the necessity involved is conditional necessity. 
(b10-14) 


[Note: Such differences, Aristotle reports here, include: 


1. (a) those which are present in the account of each (sc. 
of these ‘ordered and determinate products of nature’); 

2.  (f) those which are for the sake of something (Sc. i.e., 
for the sake of differences in (a) or (y)); and 


(p.141) 

3. (y) those (sc. other than the ones in (a)) which are that 
for the sake of which other differences (sc. those in ({8)) 
are. ] 

2. [i] The non-teleological mode (essential to explanations 
that are primarily material-efficient): The difference 
being explained is formed (sc. not because the animal’s 
substantial being (ovoia) requires it, as in [ii], but) in the very 
constituting (obotaotc: sc. of the animal), as a result of the 
movement (k(vnotc) and formation (yéveotc) going on itself, 
via the (non-conditional) necessity of ‘its being its nature to 
act or be acted upon in this or that way’ (6tt Totovdi A TOLOVSL 
TIOLELVY TEMUKE KL TIAOXELV). (614-19) 


Notes: 


This chapter is a very slightly revised version of Leunissen and Gotthelf 2010. 


(*) The fourth Pittsburgh/London (Ont.) Workshop on Aristotle's Generation 
of Animals, organized by Allan Gotthelf and Devin Henry, and held at 

the University of Pittsburgh, April 26-27, 2008, was devoted to GA Book 

V. At this workshop we each separately offered new readings of (i) the 
general statement in the book's first chapter of the mode(s) of explanation 
appropriate to the attributes under discussion in the book as a whole 
(Gotthelf) and (ii) the manner in which, in the book's last chapter, the 
explanations pertaining to teeth appeal to both material-efficient and 
teleological causation (Leunissen). Both of us noticed the light each of our 
accounts shed on the other's, and how the two together pointed the direction 
to a new interpretation of the aims and the unity of GA V, and the continuity 
of its investigation with the investigation of animal generation in the first four 
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books of GA. We were helped in these reflections by outstanding, sometimes 
electric, discussion at the workshop, most especially with Alan Code, Devin 
Henry, and Jim Lennox, but with other participants as well. We are grateful 
to all who participated in the workshop, and to Devin for his role in its 
organization. Following the workshop, Leunissen did a draft of the bulk of the 
chapter, to which Gotthelf added the section on the V.1 passage discussing 
the modes of explanation and the Appendix. Extensive revision by the two 
of us in concert, followed by incorporation of useful written comments on an 
earlier version provided by Devin Henry, Robin Smith, and an anonymous 
referee for OUP, has resulted in the chapter you have before you. 


(1) See in particular Balme 1987a; Bolton 1987; Code 1987; Coles 1995; 
Henry 2006a; 2006b; 2007a; 2009; Liatsi 2000; and Witt 1985. 


(2) See Liatsi 2000, 13, 25, and Morsink 1982, 148. 


(3) Interpretations that restrict the scope of book V to accidental, non- 
teleological differences at the subspecies level are defended by Balme 
1987a, 11; 1987d, 305-306, 312; and 1990, 51; Cooper 1990, 81-83; Johnson 
2005, 59 and 197; Liatsi 2000, 14-19, 23, 25; Lloyd 1990, 20-21, 23-24; and 
Pellegrin 1986, 157. 


(4) Liatsi 2000, 19, 195. 


(5) A€yw 6& TA TOLAdTA NAAPHUATA THV LOPiwy oiov VAQUKOTHTA OUUGTWV Kal 
uEAaviav, Kal PWYAG OEOTHTA Kal BapbTNTta, kal xOWYaATOC [A GWHaTOG] Kal 
TOlyWv A MTEPMV Stapopac. 


(6) HA |.1 486a25-b8; cf. PA 1.4 644a16-21, b8-15, and Metaph. H.2 1042b29- 
35. While the account at the opening of HA illustrates the different types 

of sameness and difference by reference to animal parts, later, at the start 
of book VII, Aristotle explicitly applies that account to differences in ethe 
(which include (i) animal traits such as fierceness and timidity, (ii) enmities 
between animals, and (iii) degrees of phronésis, intelligence, all discussed 

in VII). Differences of the more and the less are clearly to be found in every 
category of animal ‘difference’ (or attribute). See HA VII.1 588a18-b3. On 
differences of the more and the less in general, cf. Lennox 2001a, 160-81. 


(7) See the previous note. It is unclear in which type of sameness and 
difference Aristotle places differences in the position of the same part (his 
example is the mammaries), a type which he tacks on at the end of this 
passage. The word na@nua is standardly used in all these contexts to pick 
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out the qualities of parts by which they differ in the more and the less (cf. 
PA 1.4 644b13: totic oWuaTLKoic MdBEow; Metaph. H.2 1042b21-22: toic twv 
aid@ntWv nmaGeowv), and color is explicitly mentioned as such a difference 
(HA |.1 486b6; GA V.1 779b33-34: Ta 5€ WETAED THY OUUATWV TOOTWV TO 
UGAAOV HSN Stapépet Kal Attov). Differences in the pitch of voice are to our 
knowledge nowhere explicitly mentioned as differences of the more and the 
less, but see HA IV.9 for Aristotle's discussion of differences in pitch of voice 
due to locality and PA II.17 660a14-b4 for his explanation of differences of 
the more and the less in vocalization. 


(8) tuyyavet 5E THV TOLOUTWV EvlLa HEV GAOLC UTAPYOVTA Toic yEvEOL, EVvLOLC 
6’ 6mwe EtvXEV, OLOV UGALOT’ Ertl TAY AVOPWNWY TOTO OUUBEBNKEV. ETL 5E 
KATH TAC THV HALKLWV HETABOAAS TA HEV OOlWC MHOLV UTMAPYXEL TOC TWOLC 
Tad 6’ UMEVavTiwc, WomEp TEP TE PWVAC Kal MEPL TOLYMV yPdac TH HEV yaP 
OD TOALODTAaL TPOCG TO YAPacG EMLEHAWG, O 6’ AVOPWTOG UGALOTA TODTO MAOYEL 
TOV GAAWV TWWYV. Kal TA HEV EDBDG AkKOAOVBEl VEVOLEVOLC, TA 5E TPOLODONG 
TAs NAtktac ylyvetat SAAa Kal ynpACKOVTWV. 


(9) Pace Liatsi 2000, 19. 


(10) See in particular GA V.1 778b20-779b6, V.3 781b30-782a19, V.4 784a22- 
25, V.6 785b16-26, and V.7 786b6-22. 


(11) For instance, in his explanation of balding, Aristotle specifies that even 
though balding is most visible in human beings, it is a generally occurring 
attribute that also holds of some plants and birds (GA V.3 783b8-13; b9- 
10: €ott 5E Tt KABGAOU TO ToOLOUTOV mMd8oc; cf. V.1 779b12-13). Many 
explanations differentiate explicitly between natural causes and affections 
such as diseases, aging, or environmental influences (See, e.g., GA V.5 
785b1-2, V.6 785b30-34, and 786a8-14), and one even differentiates 
between per se causes and accidental ones (see V.3 783a33-b2). 


(12) For instance, in book IV, Aristotle already briefly touched upon attributes 
such as excessive hair-growth in animals rich in semen (GA IV.5 774a30-b4), 
the re-growth of eyes in very young birds (GA IV.6 774b27-34), and changes 
of voice during sexual maturation in male animals and most prominently in 
humans (GA IV.8 776b13-25): these are all differences that are immediately 
related to gestation and reproduction. 


(13) mepl pév obv Thc EowSEV TEOgAC THV THWV Kal THC PBbpaTE YEVEDEWC 
ElONTtal, Kal YWPICG MEPL EKAOTOU Kal KOLVA MEPL MAVTWV. || TEP SE THV 
TABNHUATWV Ol SLAMEPOVOL TA WOPLA THV CWWV BEWENTEOV viv. 
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(14) mept SE TOUTWV Kal TWV TOLOUTWV TAVTWV OUKETL TOV AUTOV TPOTIOV Set 
vouiZew eivat tic aitlac. 60a yap Uh thc pboEWS Epya KoA UNS’ (6a tod 
VEvouc EKHOTOU, TOUTWV ODOEV EvEKA TOV TOLOUTOV OUT’ EoTLV OUTE yiyVETAL. 
dpOaANoc HEV yap EveKa Tov, yAaUKOG 6’ Oby EvEKK TOU TANV &v (htov F TOD 
yévouc toto TO md80c. oUTE 6’ Em’ Eviwy TEPdC TOV AdyOV OUVTE(VEL TOV THC 
ovotac, GAA’ Wo EF AVaYKNG YLYVOHEVWv Eic Thy UANV Kal Thy Kivfjoaoay 
AOXNV AVAKTEOV TAC aitiac. 


(15) Though interpreters regularly take the sentence to make the stronger 
claim, that universality is sufficient for the causation to be teleological, 

the sentence actually commits Aristotle only to the view that universality 

is necessary for the causation to be teleological. Likewise in the example 
which follows (a33-34), Aristotle's point may well be that blue eyes are non- 
teleologically caused, unless they are characteristic of the entire kind in 
question, in which case they may be teleologically caused (rather than must 
be teleologically caused). 


(16) Cf. PA 1.1 640a33-b1, and note that the lines in PA | that Aristotle refers 
to in the course of our GA V.1 passage (at 778b2) appear just before this, at 
640a16-19. 


(17) 6TL TOLOVSL fF) TOLOVSi MoLEtv MEMUKE Kal TdoxELV. Note the similar 

wording at PA |.1 642a34-35, where it is explained that when one says that 
‘this comes to be of necessity because of those’, ‘necessity’ signifies not 
conditional necessity but that Eotw obtwc Exovta kal MEguKOTa (‘this is their 
state and nature’; tr. Balme 1992). 


(18) This reading, which focuses on the difference between books I-IV and 
book V in the modes of explanation that are used, goes back to Michael of 
Ephesus, CAG 14.3 (ed. Hayduck), 211.14-212.28 (see especially 211.19- 
20: Kal Eml TWV OO(WV TO HEV DALKOV Kal TOLNTLKOV aitLov CntHTEov Kal 
anobSotéov, TO 5€ EvEKA TOV OV CNTNTEOV), and has been defended explicitly 
most recently by Liatsi 2000, 22. This reading is often asserted without 
argument, e.g., in Peck 1961, Ixxviiand Louis 1961, ad 778a20 (176 n. 1). 
Others have pointed to a break in thematic continuity between books I- 

lV and V, and argued that since book V is only concerned with the non- 
teleological generation of non-functional features, it must be treated as an 
appendix: see, e.g., St.-Hilaire 1887, cclix-cclxvi, 418, and 424-25; Zeller 
1897, 92 n. 2; and Morsink 1982, 148. On both aspects (or variants) of the 
traditional reading, see also n. 3 above. 
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(19) For example, in GA IV Aristotle explains monstrosities solely as a result of 
material necessity (see IV.3-4, especially IV.4 770a6-7) and the production of 
milk as being due to a combination of material necessity and teleology (see 
IV.8 776a15-b3). 


(20) This point is already well made by Lennox 2001b, 176. Based on our 
reading of the text at a30-32 (and 32-34) we are a bit more cautious: though 
Lennox may indeed be right that Aristotle thinks that the appropriate sort 

of universality provides ‘prima facie evidence’ that teleological explanation 
is in order, we don't think the passage quite says that, as we explained in 

n. 15 above. (It is no part of Aristotle's claim here, incidentally, that having 
eyes is among the attributes that GA V is meant to provide explanations of; 
Surely it is not, even though having blue eyes of course is. Its point is simply 
to exemplify, strikingly in this context, a mode of explanation which some 
attributes that are the subject of GA V may require.) 


(21) The ydéo (‘For’) immediately following the first sentence (778a20) might 
be thought to provide further support for this reading. 


(22) For example, in the joint explanation of milk in GA IV (above, n. 19), 
material necessity plays the primary role: its genesis is an example of what, 
in pp. 130-32 below, we call ‘secondary teleology’. 


(23) For a detailed outline-analysis of our reading of the whole of 778a29-b19, 
see the Appendix below, 139-41. 


(24) See GA V.1 780b12-781a11, V.2 781b65-16, and V.3 783b35-784a3. 


(25) Aging is a form of decay that causes a deficiency of heat and moisture, 
which makes the body go cold and dry, which then causes the coming to 
be of various attributes; see, e.g., GA V.1 780a30-32, V.3 783b2-7 and V.4 
784a26-34. 


(26) Diseases are a (temporary) deficiency of natural heat (just as aging is), 
which can cause the coming to be of attributes; see, e.g., GA V.1 780a14-21 
and V.4 784a25-30. 


(27) e.g., rainy weather or a damp climate affects the movement of air in the 
ears and deteriorates hearing (GA V.2 781a33-34), and moist environments 
cause hair to grow straight whereas hot and dry environments cause curly 
hair (V.3 782b32-783al1); see also GA V.3 783a11-32, 784a12-20, V.6 
786a30-34, and V.7 788a16-20. 
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(28) e.g., More OMnivorous animals are more vari-colored, because ‘if foods 
are the causes of change (ei yap at tToogat aittat TAG WETABOANG), it is 
reasonable that more varied foods make the motions and the residues of 
the food more varied, from which hairs and feathers and skins come into 
being’ (GA V.6 786a34-b4); see also V.6 786a2-20 and IV.2 767a28-35. 


(29) e.g., some animals are multi-colored ‘because not having a single color 
belongs to the nature of the whole kind’ (GA V.6 785b16-786az2; cf. V.1 
779b2, V.3 784a4-5, and V.6 786a2-4). Aristotle nowhere offers a teleological 
explanation for the specific colorations of hairs, but refers their causes in 

all non-human animals back to the material nature of the skin (V.4 784a23- 
24: TOV 6E xyOWUaTWV attLov Toic LEV GAAOLG TWOLC Kai TOD LOVdxpO Eivat 
Kat TOO ToLKi{Aa H TOD SEOUATOC MPVotc), which seems to suggest that the 
references to nature must be to the animal's material nature, rather than 

to its formal nature. For an alternative understanding of ‘the nature of the 
whole kind’ in this passage, however, see Henry 2008, 67-70. 


(30) For instance, in GA V.1 780b9-12 Aristotle explains differently colored 
eyes within one individual by reference to the formal nature of the animal 
failing (6tav obv un Sbvntat dnaptioat rf Pbotc ...) to make the eyes 
correspond by concoction. There are two other references in GA V.1-7 to the 
goal-directed actions of the formal nature: in GA V.3 782a20-22 Aristotle 
states that he has explained earlier for the sake of what nature has made 
hairs, but he nowhere provides a teleological explanation of the attributes 

of hair; in GA V.7 786b19-22 he explains why the difference in pitch of voice 
between male and female is especially clear in human beings, by stating that 
‘nature has given this faculty to them in the highest degree, because they 
alone of animals make use of speech, and voice is the material of speech.’ 
The difference is thus especially audible as a result of there being more voice 
in human beings than there is in other animals, but this in itself is not for the 
sake of something. 


(31) eDAdyWwo 5’ anEe(pyaotat A PVOlC Kal TA TEPL THY MWKNV: TETOATIOVY 

yao dv kal TwoTtdKov OUK EXEL WTA GAA T6POUG Ldvov. aittov 6’ 6Tt Ev 
bYPW AUTH O Bloc. TO YAP THV WTWV HOPLOV MPGOKELTAL TOG MOPOLG POC TO 
OWCELV Tv TOD N6PEWHEV KEpoc KivNnoL: ObGéVv Obv yPHoWdv éEoTLV AUTH, 
GAAG Kal TOOVavTiov anEpyaCoLt’ av SEXOuEVa Eig AVUTA DYPOD MANGPoc. 


(32) mept 5€ O66vtTWv, STL WEV OLX EvdOG xaPLv OVSE TaVTa TOD ADTOD EvEKa 
TH CMa EXOVOLY GAAG THA YEV SLA TAY TPO Ta SE Kal TIPOG AAKNV Kal TEPdCG 
TOV EV TH OWVA Adyov, EfoNntat MPd6TtEpOV: HtdTt 6’ ot HEV TEdGOLOL y(yvovTaL 
TPOTEPOV Ol SE youtot KoTEpoV, Kal OUTOL LEV OK EknimtovoL éxkeivot 6’ 
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EKTILMTOVOL KAL PUOVTAL MGALV, TOIC TEPL VEVEGEWCS AOYOLC THVv aitiav ouyyEevh 
Sei voulCev. 


(33) Teeth are present for the sake of nutrition, and sometimes also for 
defense and speech; see PA II.9 655b2-15, Ill.1 661a34-662a15, and IV.5 
678b6-26. 


(34) For the use of ovyyevf as referring to things that belong to the same 
scientific genus, cf. APo. |.9 76a1, a9, a30, 1.28 87b4, and |.32 88b24. Cf. also 
Aristotle's introduction to the Generation of Animals in GA |.1 715a11-18. 


(35) For a discussion of this image of nature as ‘a good housekeeper’, the 
hierarchy of parts, and the distinction between primary and secondary 
teleology, see Leunissen 2010b, ch. 3 and 2010c. (Gotthelf would like 

it stressed that the account we develop here of the primary/secondary 
teleology distinction was originated by Leunissen.) 


(36) This characterization of ‘primary teleology’ builds on the understanding 
of teleological causation in the case of animal generation provided in 
Gotthelf 1987b (= chapter 1, above). 


(37) In a fuller study of what we are calling ‘secondary teleology’ we would 
include those cases where a nature uses already formed parts for a second 
function, without incorporating any additional material. A familiar case 

is an elephant-nature's use of its already flexible trunk for grasping (PA 

11.16 659a20-36; cf. a21-22: f mbolc NapakataxpAtat, KaBdMEp E(WHEV, ET 
MAEtLOVa TOG aVTOIC WOP{oLc). Two more cases are the use in some animals 
of (i) the air they already breathe for voice as well as respiration and (ii) 

the tongue already there for taste for articulation. See An. II.8 420b13-22 
(Aristotle refers to his account of voice in De Anima in GA V.7 786b24-26): 

‘it is reasonable that the only creatures to have voice should be those which 
take in air. For nature then uses the air already breathed in for two functions 
(KATAXPATAL NA Mvotc El 500 Epya); just as it uses the tongue for both tasting 
and articulation ...’ In the present context, however, the form of secondary 
teleology specified in our text here is what is at work. 


(38) Cf. PA |.1 640a33-b1. 
(39) Cf. Gotthelf 1997a, 90 (= chapter 8, this volume, p. 177). 


(40) Note that there is a certain complexity involved even in the 
characterization in Gotthelf 1987b of how parts are brought about by primary 
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teleology: ‘On this picture, the fact that something, A, is necessary for 

some end, B, will explain the presence of that A because (i) a potential for 

B is being realized and (ii) if a potential for B is being realized, anything 
necessary for B is being realized. (That is part of what it /s for a potential 
for B to be being realized.)’ (232 [= above, p. 31]). To achieve a one- 
sentence characterization of how parts are brought about teleologically, 
some of them via primary teleology and others via secondary teleology that 
already complex formulation will require at least one additional clause (to be 
labeled ‘(iii)’) along the lines of the sentence in the text to which this note is 
attached. We don't see the point of giving such a characterization, just as we 
wouldn't think it necessary to give such a one-sentence formulation of the 
rational teleological powers of actual! ‘good housekeepers’ that incorporates 
their skilled secondary teleological capacities in order to understand the 
character of such powers. 


(41) Strictly speaking, and at the most general level, the function of nutrition 
in animals requires—i.e., conditionally necessitates—only the presence of 

a part for the intake of nourishment and for the excretion of residues (PA 
1.10 655b629-31) and a part in which the incoming food is changed (PA III.14 
674a12-16; cf. 674a21-22: the contributory (ouvtEAEtc) parts for the stomach 
referred to likely include teeth); teeth are not necessary in this strict sense, 
as is evidenced by the fact that some kinds of animals, such as birds, lack 
teeth entirely and are nevertheless able to perform the function of nutrition. 


This subsidiary status of teeth, however, does not necessarily pose problems 
for Aristotle's reliance on the example of the growth of teeth in his defense 
of natural teleology in Phys. II.8 198b16-199a8: the three examples (growth 
of crops, teeth, and entire organisms) presented by the materialist opponent 
represent for Aristotle increasingly stronger cases of teleology, starting 

with a kind of artificial production that is most natural (cf. ps.-Arist. Econ. 

1.2 1343a24-b1), and ending with a kind of natural phenomenon that can 
only be explained by reference to primary teleology. The example of teeth 
presents a case in between, as being due to secondary teleology. For a 
defense of this reading, see Leunissen 2010b, ch. 1. (Gotthelf agrees re the 
teeth, but thinks that crop growth is not a case of teleology in this passage; 
see above, p. 23 n. 41.) 


(42) m@c 5E THC AvayKalac PVGEWS EXOVONGS Toc UMaPKXOVOL EE AVAYKNG 
rf) KATA TOV AOVOV MVOC EVEKA TOV KATAKEXPNTAL, AEYWHEV....TAV yOoV 
TOLOUTOVD GWHATOC NEPLODWHATLKNAVY UMEPBOANV Ev Toic LE(TooL THV 
Cwwv bndpxYovoay Em BonPELav Kal TO CVUMEPOV KATAXPATAL fH MVOLC, 
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Kal Thv peovoay €E AVaYKNC Eic TOV GVW TOTOV TOIC HEV Eic O66vTAC Kal 
XQUVALOGovTAaCG ANEVELUE, TOC 6’ Eic KEPATA. 


(43) ovouBaivet 5E UNSE Thv avTHV EXELV MVOLV Totc GAAOLG OOTOIC TOUG 
O66vTAC: TA HEV YAP EV TH MPWTN GVOTAGOEL YiyVETAL TAVTA Kal ODBEV 
VoOTEpoV, ol 6’ O66vTEC DOTEPOV. 


(44) For formulations of the complete principle, see JA 2 704b12-18, 8 708a9- 
12, and 12 711a18-29. See also Lennox 2001b, 205-23. 


(45) énei 62 THv mvoww OnoTLIOéNEOa, EE WY OOWuUEV bTOTLOEUEVOL, OUT’ 
e€AAE(Movoayv OUTE UATALOV ODBEV MOLODOAV THY EVEEXONEVWV TIEPL EKAOTOV, 
avayKn 5€ totic WEAAOVOL AAUBAVELV TOOMNY ETA THv [TOD yaAaKkToc ] 
QMOVAAAKTLOLY EXELY Opyava Mpdc Thv Epyaotav Thc TpoPNG. 


(46) In the biological works, Aristotle typically provides such double-barreled 
explanations for subsidiary parts or differences: the ‘for the better’ picks 
out the operation of secondary teleology, the ‘of necessity’ the operation of 
material necessity. For examples, see GA |.4 717a12-21 and 26-31; PA II.14 
658b2-10, IIl.9 672a1-21, IV.3 677b22-32, and IV.12 694a22-b11; cf. also 
Leunissen 2007, 173-74. 


(47) In his first critique of Democritus, Aristotle faults Democritus for 
providing a general explanation without having examined all cases (GA V.8 
788b9-21). 


(48) AnudKpttoc 6& TO ob Evekev Agelc AEVELW NadvTa dvavet cic AvayKNV OiCc 
XPATat rf) PVotc—obot HEV TOLOUTOLC, Ob UV GAA’ EvEKa TLVOG OVOL Kal TOD 
MEPL Ekaotov BEAT(OVOS xaplv. WOoTE ylyvEecBat HEV ODBEV KWAVEL OUTW Kal 
EKTUMTELV, GAA’ OV SLA TADTA GAAG Sta TO TEAOG: TADTA 5’ WC KLVOdDVTAa Kal 
WC Opyava Kal Wo VAN atta, Emel Kal TO TH MVEDUATL EPYACEGOaL TA TOAAG 
elkOc WC Opyavw—oiov yap EvLa TOADXPNOTHa EOTL THV MEPL Ta TEXVAC, 
WOTIEP EV TH XAAKEUTLKA A OMbPAa Kal O GkKUWV, OUTW Kal TO TIVEDUG EV TOC 
MUOEL OVVEOTWOLV. GUOLOV 5’ EOLKE TO AEVELV TA aiTLA EE AvaYKNC Kav ef TLC 
5ia TO UAXaPLOV OLOLTO TO K6WP EEEANAVBEVAL WOVOV ToOIc DSPWTLWOLV, AAA’ 
ob 6a TO bytaivetv ob EveKa TO HaXalptov EtTELEV. 


(49) See also Aristotle's final example of water-drawing, where he equates 
‘stating that the causes are of necessity’ with believing that the water draws 
off only because of the knife's cut, and not because of health, which is 

that for the sake of which the cut was made. The suggestion is again that 
some phenomena are due to the operation of both material necessity and 
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(secondary) teleology, and their explanations thus need to pick out both 
causes. 


(50) e.g. Cooper 1987, 259, 268. 


(51) Cf. PA IV.2 677a15-18: ‘Sometimes a nature makes use even of residues 
for some benefit (kat&ypntat yev obv éviote f @vatc cic TO WHEAWOV Kal 
TOIC MEPLTTWHAOLV), yet One should not on this account search for what 
something is for in every case; on the contrary, when certain things are 
such as they are, many other such things happen from necessity because of 
these.’ 


(52) mepl pév obv d66vtwv, 6t6Tt of Lev éxnimtovot Kal ylyvovTtat NAA ot 

5’ 00, Kal GAWGS Sta tiv’ aitiav yiyvovtat etpntat. efontat 6€ kal nepl THV 
GAAWV TWV KATH TA WOPLA TAABHUATWV doa yiyvecBal ouUBaiveEl Un EVEKa TOU 
GAA’ €& avayKnNs Kal 6t& TH aitiav THY KLUNnTLKAy. 
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Abstract and Keywords 


This chapter offers a close reading and translation of the relevant passages 
on spontaneous generation in Generation of Animals III.11, showing 

that the ‘vital heat’ picked up from the water or moisture in which most 
Spontaneously generated organisms are formed is not species-specific, but 
carries an undifferentiated (irreducible) potential for life; the specific type 
of organism produced is a function of the particular material on which the 
vital heat acts. There is thus no directiveness upon the form of the kind of 
organism produced, and so no teleology. It is shown that, contrary to the 
view of some scholars, Aristotle's actual account of spontaneous generation 
sheds no light itself on the basic character of his teleological theory, and that 
there is no evidence that Aristotle reflected on the broader metaphysical 
implications of the new theory of spontaneous generation he presents in GA 
H.11. 


Keywords: Aristotle, spontaneous generation, teleology, vital heat, Generation of Animals 


The problem! 


Aristotle's mature theory of spontaneous generation and his evident 
denial that spontaneous generations have a teleological character pose 
an intriguing challenge to certain interpretations of his teleology, my own 
included. 
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| have argued in chapter 1 that Aristotle's natural teleology rests in part 

on a denial that the generation and development of living organisms is 
wholly due to, and thus can wholly be explained by reference to, the simple 
natures and potentials of the elements which constitute these organisms. 
These generations and developments, | have claimed, are due rather 

to an ‘irreducible potential for form’, which is borne by the heat and/or 
‘movements’ transmitted by the male, either via the pneuma in its semen (if 
it emits semen) or directly through contact (if it does not).2 


The challenge from spontaneous generations can be put as a dilemma. 
Either a spontaneous generation is due wholly to the simple natures and 
potentials of the (p.143) elements (as Aristotle's remarks about spontaneous 
generation in the Metaphysics would seem to supports), in which case it 

is unclear how Aristotle could have been so certain about irreducibility in 
the non-spontaneously generated cases, or a spontaneous generation is 
due to the ‘capture’ from the environment of pneumatic heat in ‘the exact 
amount and strength’ that would be present if it were a sexual generation 
(as the mature theory of spontaneous generation in GA III.11 might be 
thought to have it), in which case it isn't clear how, consistent with my 
interpretation, Aristotle could ascribe teleology to sexual generations but 
deny it to spontaneous ones. 


The second horn of the dilemma was brought to the fore by James Lennox, 
who in a 1982 paper argued for an interpretation of the GA III.11 account 

of spontaneous generations along the lines | have summarized.4 Lennox 
offered a reading of a key passage in that important chapter of GA, based 
an account of Aristotle's theory of soontaneous generation on it, and then 
argued for an interpretation of Aristotelian teleology (the ‘formal replication 
model’) built around the contrast drawn elsewhere in the corpus between 
spontaneous and sexual generations. As he wrote in a footnote, after kindly 
acknowledging the debt his own interpretation owed to mine, ‘I was led 

to the formal replication model of teleology originally by troubling (p.144) 
over three difficulties in Gotthelf's paper. First, it is not clear to me how that 
account can distinguish between non-teleological, soontaneous processes 
and teleological, reproductive ones.’5 For if the heat in spontaneous 
generations is species-specific, as Lennox's account entails, then the same 
grounds for ascribing an irreducible potential for form to the species- 
specific vital heat in sexual generations would seem to apply to spontaneous 
generations as well.6 
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In what follows, | would like to explore, somewhat briefly because of space 
considerations, the GA IIl.11 theory of spontaneous generation. The theory is 
of course important in its own right as part of a notorious and central chapter 
in the history of biology; as Lennox's paper shows, it is important too for 
the implications it might have (or not have) for the interpretation of central 
aspects of Aristotle's philosophic thought. Building on a close look at the 
passage in GA Ill.11 on which Lennox based his interpretation of the theory 
of spontaneous generation, | will aim to show: 
(1) that, contrary to Lennox's claim, the pneumatic heat enclosed 
at the beginning stages of a spontaneous generation is not species- 
specific, and there are thus no grounds for ascribing to it an 
irreducible potential for the form of the outcome; 
(p.145) (2) that a spontaneous generation is nonetheless probably 
not explainable wholly by reference to the simple natures and 
potentials of the elements involved in the process, but probably 
involves a non-species-specific irreducible potentiality; and 
(3) that, in any case, it is unwise to rest interpretations of 
Aristotelian teleology on Aristotle's discussions of (what he took to 
be) actual spontaneous generations. 


Spontaneous generation 


The key passage on spontaneous generation in GA Ill.11 is 762a18-27. In his 

1982 paper, Lennox translated it as follows: 
Animals and plants come into being in earth and in liquid 
because there is water in earth, and air [pneuma] in water, and 
in all air there is vital heat [thermotéta psuchikén]; so that ina 
sense all things are full of soul. Therefore #living things# form 
quickly whenever #this air and vital heat# are enclosed #in 
anything#. When they are so enclosed, the corporeal liquid's 
being heated, there arises as it were a frothy bubble. The 
differentiae which determine whether the kind is more or less 
honorable are #determined by# the organization of the vital 
principle in the enclosed. And both the places and the enclosed 
material are causes of this #organization#.7 


The crucial sentences are the last two, the Greek of which runs: 
a24 ai yév obv Stagopai tod TtiULWTEpoOV Elvat TO véE- 
25 VOC Kal ATILOTEPOV TO GUVLOTHUEVOV EV TH MEPLANWEL THC aP- 
26 XAG TAG woXLKAS ETL. TOUTOU 5E Kal ot TOMoL a(TLOL Kal TO 
27 OWUA TO TEPLAGUBAVOLHEVOV. 
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Lennox's rendering of to sunistamenon in a25 as ‘the organization’ is 
what allowed him to see the process as ‘organizing’ or, as he later puts it, 
‘capturing’ vital heat in an ‘exact amount and strength’. This is Lennox's only 
textual basis for the view that the vital heat in spontaneous generations is 
species-specific. to sunistamenon cannot, however, mean ‘organization’, 
and cannot here take tés archés tés psuchikés aS (p.146) genitive object. 
The present participle here and elsewhere clearly refers to the outcome 
of a process and is a passive, not a middle;8 it means ‘that which is (or: is 
being) constituted’.9 David Balme has suggested?19 that in the first of these 
two sentences to sunistamenon is best taken as the subject of e/na/, and to 
genos as an accuSative of respect. ‘This puts estin with the plural subject 
diaphorai and no complement, but that is not unusual—the verb “to be” 
is as roughly handled in Greek as in English...’11 As a literal rendering, he 
proposed: 

The differences of more and less value in respect of kind, in 

that which is being constituted, lie in that which encloses the 

soul-beginning.12 


An even more literal rendering of both sentences together might run: 
The differences in regard to that which is constituted being 
more or less valuable in respect of kind are found in the 
enclosure of the soul-beginning. Of this both the places and 
the enclosed body are causes.13 


The theory in 762a18-27 is thus to be reconstructed as follows. A bit of 
earthy water containing pneuma, which itself contains an ‘undifferentiated 
[vital heat]’14 is warmed by the (ordinary) heat of the surrounding air or 
water (= ‘places’, a26). This warming forms a bubble around the earthy 
water and thickens the earthy water around the portion of pneuma it 
contains.15 In the case of testacea, the heated earthy water becomes the 
Shell (a27-32). There is, one may note, no explicit reference to any thinner 
earthy/watery material inside the thickening material, (p.147) such as would 
become the inner, fleshy part of the testacean; but nothing in the description 
rules out there being such. 


The referent of toutou in a26, then, is not any organizing of vital heat (for 
the existence of which there is no independent evidence), but e/ther the 
nature of that which encloses the vital heat and is responsible for the kind 
of animal that is produced from the process (if one takes, with Lennox, 

to sunistamenon as antecedent), or the production of that very kind of 
animal itself rather than some other (if one takes the entire sentence 
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as antecedent). In either case, the ‘differences of more or less value’ lie 

not in differences in the soul-source, in ‘amounts and strengths’ of vital 
heat, but in the differences in the enclosing material, e.g. in the different 
sorts of shells of the testacea.16 Nor does Aristotle cite as cause of these 
differences anything about the vital heat. As Lennox himself notes, these 
differences are due to ‘the places and the body which is enclosed’—i.e., to 
the environment (including climatic conditions and, generally, whether the 
immediate surroundings are land or sea or river, etc.) and to the particular 
proportion and character of the earth and water that was separated off (and 
‘enclosed’ by the bubble) in the first place. 


This account of the process by which the spontaneously generated organism 
is produced is confirmed by the longer discussion at 762a35-b18. Here 
Aristotle clearly describes a two-stage process, on analogy to the two- 
stage process in sexual generation in which, first, the ‘material principle’, 
a ‘residue’, is formed in the female and, then, this material is acted upon 
by ‘the male principle’. In the spontaneous cases the climatic heat first 
produces something like a female residue, in which the pneumatic heat 
then ‘implants movement’. As the passage is very difficult, | offer a literal 
translation, with elucidatory and interpretative comments in pointed and 
Square brackets respectively: 

Someone wanting to explore this in the right way might 

explore what it is that is being worked up (to sunistamenon), 

in the sense of the material source, in such [sc. spontaneously 

generated] cases. For, in females this is a certain residue of 

the animal which, when the source from the male imparts 

movement #to it#, #it# being potentially such [sc. an animal 

of the same kind] as the very thing [sc. the female] from which 

it came, results in the animal [sc. offspring]. What corresponds 

to this #material source# here, and whence and what is the 

movement-imparting source corresponding to the male? 


We need to understand that even in the generating animals 
the heat in the #female# animal, by separating off and 
concocting the incoming nutriment, forms the residue which 
is the #material# source of the embryo. Similarly also in 
plants, except that in them, as well as in some of the animals, 
there is no additional need of the source from the male (for 
they (p.148) have this already mixed in), while in most of the 
animals there is need of something beyond the residue. Now 
in the case of these [sc. plants] the nutriment is water and 
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earth, while in the case of those [sc. the generating animals] 
it is things made of earth and water, so that that very thing 
[sc. the residue] which the heat in the #female# animals 
produces out of its nutriment, this the heat of the season (ora) 
in the surrounding environment (to periechon), by a process 
of concoction, composes and constitutes out of sea-water and 
earth. 


That #portion# of the soul-source which has been enclosed or 
separated off in the pneuma produces [sc. out of this material 
source produced by the climatic heat operating on the earth/ 
water mixture] an embryo, and implants movement in it. 


Though nothing is said here as to which of the factors is responsible for the 
nature of the outcome, the passage should, taken by itself, make one wary 
of ascribing too much to the role of the pneumatic heat and not enough to 
that of other factors; and it is thoroughly in harmony with the account of 
Aristotle's theory extracted from 762b18-27.17 


In sum, then, there is nothing in Aristotle's discussions of soontaneous 
generation that suggests that the vital heat in an organism in process of 
spontaneous generation is specific to the kind of organism being generated. 
The vital heat ‘captured’ in early stages of spontaneous generation cannot 
therefore be said to have a specific capacity to produce in the relevant 
material an offspring of a given form, and the disanalogy with the sexually 
generated case is clear. The second horn of the dilemma described above is 
thus disarmed. 


It is significant, however, that Aristotle's term for what | have mostly 
translated as ‘vital heat’ is thermotés psuchiké—‘soul-heat’,18 and that it, 
or the pneuma which contains it, is referred to as the psuchiké arché—‘soul- 
beginning’ or ‘soul-source’. It is the sort of heat appropriate for producing 

(a potential) soul in its product—a special heat, having a different dunamis 
from the heat of fire, as Aristotle explains at 736b29-737a6.19 This suggests 
that the heat that actually brings life to the spontaneous generation20 

has an undifferentiated, but distinct and irreducible, potential for life. As 
the language of ‘matter’ in the second of the two passages we translated 
(762a35-b18) suggests, it is this ‘soul-heat’ that imparts the potential for 
form in the spontaneously generated organism, even if it doesn't impart 

a potential for a specific form (the specifics of the organism's form being, 

in spontaneous generations, due to the material mixture in which it is 
embedded). And many of the very (p.149) same arguments which support 
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the irreducibility of the potential for a specific form in the sexually generated 
cases support the irreducibility of this undifferentiated potential for life. Thus, 
at the time Aristotle developed his mature theory of spontaneous generation, 
he probably did not think that a spontaneous generation was explainable 
wholly from the simple natures and potentials of the elemental materials 
involved in the process. 


In fact, | suspect that it was precisely the conviction that even spontaneous 
generations were not due to element-potentials alone, but involved the same 
sort of special heat as is involved in sexual generation, that motivated the 
mature theory of spontaneous generation. In Metaph. Z.9 and elsewhere (cf. 
n. 3 above) Aristotle characteristically explained why only some products 

of nature and craft come about spontaneously, by distinguishing those in 
which the matter could be moved by itself and its surroundings in the way 
the form would move it (e.g., a medicinal heating, a simple movement) and 
those in which it could not (e.g., a house or statue, a dancing movement); 
he must have thought that those animals which could be spontaneously 
generated were simpler and required simpler movements in their generation 
than those which did not. Very likely, as Aristotle studied the generative 
process in detail, he came to think that it was too complicated, too balanced 
and precise—that even the spontaneously generated cases were rather 

like the dancing movements—especially as he became convinced, on 
observational grounds, that even some blooded animals, such as the eel and 
some species of river fish, are generated spontaneously.21 A form, and the 
characteristic heat that bears it, he probably thought, must be involved even 
in spontaneous generations, even if only generically, in an undifferentiated 
potential for life, carried by environmental pneuma, which pneuma must be a 
lot more widespread than previously suspected. 


Teleology 


What does this undifferentiated potential for life mean for teleology? On my 
own account of Aristotle's natural teleology,22 one might expect some of the 
organ formations in the spontaneously generated case—or some aspects 

of them—to be explained teleologically, even if it isn't entirely clear how 
that would go. Do we find any evidence of such explanations? This question 
brings us to the last of the three claims of this chapter: that it is unwise to 
rest interpretations of Aristotelian teleology on Aristotle's discussions of 
(what he took to be) actual spontaneous generations. Though it would be 
enjoyable to speculate on an Aristotelian answer to the question with which 
| began this paragraph, the corpus does not give any evidence that Aristotle 
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himself reflected on it, or on any of the implications of his (p.150) mature 
theory of spontaneous generation either for his natural teleology or for much 
else in his natural philosophy and metaphysics.23 


More generally, there does not even seem to be any evidence that Aristotle 
developed his teleology by reflecting on the difference between sexual 

and (what he, at the time he was developing it, took to be actual cases) of 
spontaneous generation. Nowhere that | can think of does Aristotle explicitly 
remark on the non-teleological character of spontaneous generations as he 
conceived them actually to take place. As Lennox's discussion shows, in the 
Metaph. passages in which Aristotle contrasts the two types of causation 
involved, respectively, in sexual and spontaneous generations, it is the 
different sorts of efficient cause involved that occupy his attention. And 
when, in Phys. Il, he does contrast teleological causation with cases he 

calls ‘spontaneous’, it is either the imaginary, Empedoclean cases, or cases 
not obviously similar to spontaneous generation, that he has in mind.24 
Similarly, GA never mentions teleology in connection with spontaneous 
generation (or vice versa). One might, as | say, soeculate with much pleasure 
about such connections (and | do), but | cannot see that in so doing one 
would be recapturing either the process by which Aristotle was led to, or the 
essential content of, his conception of final causality or his doctrine of natural 
teleology. 


Notes: 


This essay was written for a volume in memory of Joan Kung, who died of 
cancer in 1987 at the age of 48 (Penner and Kraut 1989). 


(1) Joan Kung and | often discussed issues in and around Aristotle's 

teleology and my interpretation of it, and | drew comfort from her unstinting 
encouragement. She was a dear friend, open with her observations and 
judgments, whether professional or personal, as well as sensitive, perceptive, 
and challenging. The topic of the present essay is one we discussed, so it 
seems an appropriate, if small, memorial to her, and to her contributions 

to our field, especially as she and | and Jim Lennox, whose views | criticize 
(and who cared for her very much as well), talked jointly about teleology on 
several occasions. | miss Joan a great deal. 


(2) Strictly, the ‘active’ potential is embodied in the male heat or 
‘movements’, the ‘passive’ potential in the female material. The union of 
these passive and active potentials results in the offspring's nature, which 
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is its budding soul (first a mostly potential soul, then, as the capacities 

get formed, an increasingly actual one). This way of speaking follows 
Aristotle's definitions of nature and potential more precisely than does my 
own tendency to speak of both the capacity in the semen and the capacity in 
the developing stages of the organism itself as ‘potentials for form’, though 
Aristotle himself licenses this broader use of ‘potential’ at Metaph. 0.8 
1049b5-10. 


(3) Metaph. Z.9 1034a33-b1, 4-7: ‘It is this way too with things constituted by 
nature. For their seed produces just as in the case of things that are made 
from art—it has the form potentially, and that from which the seed comes 

is in a way the same in name....Those can come to be spontaneously like 
the ones #from art# considered above, of which the matter can be moved 
and changed by itself in the way in which the seed #characteristically# 
moves and changes it; but those things which have not such matter cannot 
be produced except from #parents#.’ Translation after Lennox (1982, 226 
[2001b, 234]) and Ross; the passage is discussed also in Ross 1924, ad 

loc. and Balme 1962b, 96-97. Balme argued that the view of spontaneous 
generation behind this passage is both different from and earlier than that 
in GA Ill.11. For instance, according to the account of spontaneity in this 
and surrounding passages in Metaph. Z.8-9, as well as the accounts in Phys. 
I1.4-6 and PA |.1 640a27-33 (cf. APo. II.11 95a3-6), most of the members of 
species in which there are spontaneous generations should be generated 
sexually, but that is precisely not so according to GA III.11, which insists that 
virtually all of the testacea, all of the eels, all of certain species of river fish, 
and all of certain species of insects are generated spontaneously. In fact, 
wherever an animal is generated spontaneously the whole of at least its 
species are also. Now it is just possible that the GA account is compatible 
with the earlier one, if (i) the ‘neither always nor for the most part’ clause 
applies here only to generations as such, across the animal world (cf. Lennox 
1982, 235 [2001b, 241-42]) and (ii) the action of the pneumatic heat in the 
GA Ill.11 theory counts as the matter moving by itself in just the way the 
seed would move it. | am disinclined to accept this view, however, both 
because the deflation of the ‘neither always or for the most part’ condition 
does not seem in the spirit of the Phys. IIl.4-6 discussion, and because of 
the way in which the second of the two GA IIl.11 passages | discuss below 
stresses the existence in spontaneous generations of an analogue to the 
male contribution in addition to the analogue to the female contribution of 
the ‘material source’. (On this, see further below, pp. 147ff.) 
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(4) Lennox 1982 (= Lennox 2001b, 229-49). The words in quotations marks in 
the previous paragraph are Lennox's 1982, 225 (2001b, 233). 


(5) Lennox 1982, 237 n. 42 (2001b, 248 n. 41). Lennox's second reservation 
concerns the number of irreducible potentials at work and would need more 
elaboration before | can deal with it. His third reservation, that ‘it remains 
unclear to me how “the end for the sake of which” is responsible for the 
end-directed process on Gotthelf's account’, stems, | think, from the same 
error that vitiates his own ‘formal replication model’. Lennox claims that 
what generates teleological explanation in sexual and craft productions is 
the identity of the form that initiates the process with the form that results. 
The form at the end is responsible for the process which leads to it because 
it is the form which initiates that process (1982, 222-23 [2001b, 231]). But 
this, notwithstanding Lennox's protestation (1982, 227 n. 18 [2001b, 245 

n. 18]), is to confuse efficient and final cause. (It is also based on a less 
satisfactory view of the sameness in form that is involved than Lennox 
himself presented in Lennox 1987b.) What one needs to explain is not how 
the form at the end might serve to initiate the process (e.g. by also being 
there at the beginning), but how it is responsible as end (Phys. II.3, 194b32) 
and this Lennox's view simply doesn't do. My own view, and its implications 
for Lennox's concern, is perhaps more clearly put now in my Postscript 1986 
in chapter 1, pp. 31-32. 


(6) In an important passage in the exposition of his theory of sexual 
generation (GA II.3, 736b27-737a7), Aristotle ascribes differences in value 
among souls, and thus, by implication, among animals, to differences 

in pneumatic heat, and | have used this passage in support of the view 
that vital heat in sexual generation is species- (or at least kind-) specific 
(chapter 1 above, pp. 17-18). | use the term ‘species’ here as shorthand 
because Lennox did in his 1982 paper. Both of us would now prefer to 
resist translating eidos as ‘species’, as is explained in Lennox 1987b, 339 
asterisked note (2001b, 160n.); see also Balme 1987c, 306 and Pellegrin 
1987 passim, with references. 


Balme has argued, | think successfully, that the ‘movements’ that are 
responsible for generation (and thus, in some respect, the heats which carry 
them) are not only kind-specific but also parent-specific (Balme 1987c, 

293 n. 14); that conclusion, however, will not be relevant to the present 
discussion. 


(7) Words in pointed brackets are marked by Lennox as not in the Greek but 
to be supplied from the sense. Two small points on this translation, before 
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going on to my major criticism: (i) pnNeuma is not just any air, but air infused 
with a special heat (GA II.2 736a1; cf. 735b32-34, Il.3, 736633-37 and the 
references in n. 19 below) and the term is best simply transliterated (as 
Lennox himself did in his discussion of the passage); (ii) ‘#in anything#’ 

is both too broad and unnecessary: the enclosing material will always be 

an earth/water mixture, but the range of possible mixtures is an empirical 
question which apparently cannot be predicted at this level of theory (for 
references to the variety of materials, cf. Balme 1962b, 100 n. 2). 


(8) LSJ s.v. sunistémi; Bonitz s.v. sunistanal. 
(9) Cf. GA Ill.11 762b1. 
(10) In correspondence, in 1984. 


(11) Professor Balme noted that Drossaart Lulofs ‘swallows’ this as well in 
his OCT edition (1965). Peck conjectures e/sin, but like Balme | prefer not to 
‘rewrite’ the text when there is no MS authority. 


(12) My anonymous reader complained that Balme's construction requires 

us to take the tou in a24 with timioteron, but of course that's wrong: the 

tou goes with einai, the articular infinitive being ‘used to limit the meaning 
of’ (Smyth, §2032) diaphorai; timioteron (along with kai atimoteron) is the 
predicate compliment of e/na/. My own translation, which follows, attempts to 
bring that out more clearly. 


(13) Lennox may have based his interpretation in part on the ending of 
perilépsis, viewing the differences in kind as due to the enclosing of (a 
specific ‘amount and strength’ of) the soul-beginning, rather than as due to, 
as Balme translated, ‘that which encloses’. | think the context rules firmly 
against Lennox's way of taking the sentence, and in view of the number of 
nearby participles derived from forms of lambano, have translated perilépsis 
with the more neutral ‘enclosure’, as does Lennox. One might be tempted to 
take the soma in a27 to be the pneuma or even the vital heat, but against 
that see n. 15 below. 


(14) Balme 1962b, 99 (my emphasis). 


(15) The same material which does the enclosing of the soul-source is itself 
enclosed by the frothy bubble (cf. emperilambanetai, a22). By the time the 
material hardens, the bubble is long gone. 
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(16) The same view is maintained in HA (cf. 528b13). None of the passages 
from HA that Lennox cited (1982, 225 [2001b, 233]) suggests differences in 
the character or quantity of vital heat, and 547b18-23, which he does not 
mention, says just what the GA passage does. As Balme points out (1962b, 
100-101), the HA discussions of spontaneous generation do not mention 
pneuma or vital heat at all (cf. Lennox 1982, 224 n. 13 [2001b, 245 n. 13)). 


(17) A statement made in passing in an earlier discussion (743a35-36) 
positively suggests that, among heats, it is in fact the climatic heat that 
makes the difference, though the sentence is too loose for much weight to 
be put on it. 


(18) e.g. 762a20 (for other references, cf. Bonitz s.v. thermotés, esp. 327a24- 
30). 


(19) See my discussion of this passage, and cf. the parallel passage in 
Theophrastus’ On Fire, in Gotthelf 1975, 144ff., more accessible in a briefer 
version in chapter 1 above, pp. 17-18, with n. 30. 737a4-6 is most likely a 
reference to the heat in putrefying material from which some spontaneous 
generations begin. 


(20) 762a32, as distinct from the heat in the environment. 
(21) See Zwier (unpublished). 


(22) See the previous chapters in this Part of the present book, esp. chapter 
1, ‘Postscript 1986’, sec. I. 


(23) GA I.1 715b7-16 is a small and only partial exception. (For a contrasting 
view, see Stavrianeas 2008.) There are many other questions one could raise 
about the connection between teleology and spontaneous generation. For 
instance, | have argued elsewhere that, for Aristotle, a part's being for the 
sake of something presupposes its coming to be for the sake of that thing 
(chapter 1 above, ‘Postscript 1986’, sec. II). Could that be why, as James 
Lennox, speaking of PA IV, has noted (2001a, 293), ‘The chapters dealing 
with [the parts of] the bloodless animals are entirely devoid of Aristotle’s 
usual language of teleology—where one would expect heneka or charin 
Aristotle uses other prepositions in ways that encourage their translation 
with a teleological nuance (pros, eis, dia)’? Does that hesitancy reflect a 
concern with the spontaneously generated cases? On the other hand, this 
stretch of text includes bloodless animals that are sexually generated, 

and PA Il-IV says nothing explicitly either about spontaneous generation 
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in general or about its bearing on the functional explanation of parts so 
generated in particular. Again, the more important point is that Aristotle says 
nothing about this, or about the many other very interesting questions (e.g. 
about the souls and forms of spontaneously generated organisms) that one 
might raise as one attempts to integrate the mature theory of spontaneous 
generation with the rest of his thought. 


(24) The reference to Empedocles is, of course, to Phys. II.8. Ross (1936, 524) 
argues that Phys. II.5 197b32-37 refers to spontaneous generation, but he is 
not convincing: see Charlton 1970, 110-11. 
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Abstract and Keywords 


Contrary to the views prevalent prior to this chapter's original publication, 

it is argued here that the explanatory practice in Parts of Animals (PA)is in 
fundamental harmony with the theory of the structure of a science presented 
in Posterior Analytics (APo.) | (and II). A close examination of the organization 
of and progressive explanatory structure across PA II-IV shows the theory 
presented in these books to have an implicit axiomatic structure. Three sorts 
of first principles are identified — (i) principles drawn from the natures of the 
constituent materials of animal parts, (ii) principles asserting the existence, 
as ends, of the kinds of animals there are, and (iii) (partial) definitions of 
these animal kinds. The chapter closes with a suggestion that the theory 

in APo. calls not for science to put in explicit axiomatic form but for it to be 
puttable in that form, which PA II-IV to a large extent is. 


Keywords: Aristotle, biology, explanation, axiomatic structure, definition, teleology, 
material necessity, Parts of Animals 


It is often maintained that Aristotle's practice in such explanatory treatises as 
the Parts of Animals does not correspond to the theory of science presented 
in the Posterior Analytics. Two major respects in which this is so, it is held, 
are (i) the absence in PA of the explicit syllogisms in which, according to 
APo., the explanations are to be cast, and (ii) the absence in PA of the 
axiomatic structure of explanation APo. calls for. 
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Writing of the second point in his little book on Aristotle (1982), Jonathan 
Barnes explains that 
Aristotle's scientific treatises are never presented in axiomatic 
fashion. The prescriptions of the Posterior Analytics are not 
followed in, say, the Meteorology or the Parts of Animals. 
These treatises do not lay down axioms and then proceed to 
deduce theorems; rather, they present, and attempt to answer, 
a connected series of problems.(37) 


Barnes's formulation makes it clear that he takes the requirement that 
proper science have an axiomatic structure to mean that it is to be presented 
in a certain way—with its first principles presented first, and labeled as 

such, and its deductions following sequentially, ‘in the geometrical manner’. 
Similarly, the requirement of the full theory of APo. that the deductions 

be syllogistic in form, Barnes and others take to be a requirement that 

the deductions be presented in explicit syllogisms. The absence of explicit 
syllogisms and of an explicit axiomatic structure is the basis of the twofold 
discrepancy between the APo. theory and the PA practice. How is this 
discrepancy to be explained? 


In ‘Aristotle's Theory of Demonstration’ (Barnes 1975b), Barnes proposed 
that while the APo. theory was a theory of how to present and impart a 
completed science, the biological (and other scientific) treatises were a 
record of ‘research’, (p.154) ‘progress-reports’, ‘the sharing of tentative... 
explorations’. As such they had a ‘rich and variegated’ methodology of 
their own, neither syllogistic in form nor axiomatic in structure.1 Since the 
scientific treatises did not aim to be the sort of thing APo. described, there 
was no conflict. One problem with this view, which scholars familiar with 
the biological treatises noticed, was that these treatises did not seem very 
tentative, and that they were less the presentation of ‘research’ into facts 
than of explanations of facts previously gathered, and that as explanations 
they invited, after all, comparison with the theory of explanation in APo. 


In ‘Proof and the Syllogism’ (1981), Barnes argued that a pre-syllogistic 
theory of demonstration could be detected in APo., and that the lateness of 
the development of the syllogistic would explain its absence in the biological 
works; this invited once again consideration of the relationship between 

the theory of demonstration (now shorn of the syllogism) and the scientific 
practice.2 This pre-syllogistic theory would of course require of Aristotelian 
science an axiomatic structure, but on the apparent absence of this in 
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the scientific treatises Barnes said nothing in this paper. However, in his 

Aristotle, Barnes offered a new solution: 
Why are the Meteorology and the Parts of Animals, say, not 
presented axiomatically? The answer is disconcertingly simple. 
Aristotle's system is a grand design for finished or completed 
science...Since the treatises are not the final presentations 
of an achieved science, we should not expect to find in them 
an orderly succession of axioms and deductions. Since the 
treatises are intended, in the end, to convey a systematic 
science, we should expect them to indicate how that science is 
to be achieved. And that is exactly what we do find: Aristotle 
was a systematic thinker; his surviving treatises present a 
partial and unfinished sketch of his system.(38-39) 


Barnes offers no argument for this view of PA (and other scientific treatises), 
but he does raise for us a question rarely given much attention: /s there in 
fact an implicit axiomatic structure, or the outlines of one, in treatises such 
as PA, which might reflect movement towards a system of the sort APo. 

calls for? If the solution to the apparent discrepancy between theory and 
practice in Aristotelian science is to be found in the relationship between an 
achieved ideal and its partial realization, we will need a very full picture of 
the practice, to see if in fact it is a realization, even if only partial, of that 
ideal. We will need to take a close look at the actual explanations in PA, at 
their internal structure and their premises, and at their (p.155) connections 
to each other. We will need to ask if there is, even implicit in the treatise, 
anything like an axiomatic structure to these explanations, and anything like 
the principles which such a structure demands. It is these questions | would 
like to address in this chapter. 


This is a large inquiry, and | can only make a first entry into it. | will attempt 
to show that there /s an implicit axiomatic structure to the explanations in 
the Parts of Animals, and will attempt to identify the sorts of first principles 
embedded in this structure. Such an examination will inevitably use many of 
the concepts and categories of the Posterior Analytics, but | want so far as 
possible to avoid, at least in the bulk of this chapter, the many interpretative 
controversies that burden the study of that difficult treatise, and to focus 
instead on PA itself, and on the explanatory structure to be found there. In 
the last part of this chapter | will make some general remarks about possible 
connections between the two treatises, focusing especially on the question 
of the absence of both explicit syllogisms and an explicit axiomatic structure 
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in PA, but these will be brief and largely independent of the analysis | offer of 
the structure of PA itself. 


In asking whether there is an implicit axiomatic structure to the explanations 
in PA, we need to start with a quite general notion of such a structure, so as 
to be open to the variety of sorts of ‘axioms’ we might find. In general, we 
are asking, roughly, whether the explanations to be found in PA are based 
on first principles, i.e., on facts about the animal kinds whose possession 

of certain features are being explained, which facts are not themselves 
explained by reference to more basic facts. To take one possible variety, are 
there, for instance, features of an animal kind that explain other features 

of that kind without themselves being explained by features of that kind? 
Aristotle's theory of science would call for such features, and in APo. he 
treats statements expressing the possession by entities of such features, 
when properly formulated, as definitions, and includes such definitions 
among the first principles of a science. But are there animal definitions in 
PA, and do they play such roles? It has often been claimed, and not without 
reason, that there are no definitions of animal kinds in PA, or anywhere in 
the biological treatises. That the theory of science calls for such definitions 
does not entail that they will be present in the scientific practice. Aristotle 
might, for instance, have come to believe after doing his biological work that 
explanations are not linear and directed in the way just described but, say, 
circular, animal features being explained ultimately in terms of each other, or 
in a highly localized and contextual way. | have already implied that | do not 
myself believe this, but that is the sort of alternative our argument will have 
to exclude. 


Biology as demonstrative science: PA | and GA II.6 


Though | have referred to PA as a whole, it is strictly only the last three 
books, PA II-IV, that offer explanations of biological phenomena, and can be 
counted as ‘biology proper’. PA | is, as David Balme has called it, ‘a string 
of papers’, a series of (p.156) methodological discussions, probably put 
together as an introduction to the zoology as a whole.3 Its use cannot be 

a substitute for a close look at the actual workings of II-IV. At this stage, | 
want to draw on PA | only for a picture of how Aristotle himself conceived 
the nature and structure of his enterprise in II-IV and the rest of the biology 
proper, and then turn immediately to II-IV themselves. 
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It seems clear from PA |, we may note first, that Aristotle himself saw PA Il- 
IV as offering (and not just aimed at) episteme, in the sense of a systematic 
knowledge of causes, and as containing demonstrations. 


The famous motivating passage of 1.5, for instance, recommends attention 
to the lectures that are immediately to come—such as the PA series, one 
would presume—first of all on grounds of the greater epistemeé it offers 
(645a2) in providing what is an immeasurably pleasant knowledge of causes 
(a9-10). Though the heavenly bodies are much greater in value than the 
living things ‘which grow beside us’, these living things, because ‘the 
information about them is better and more plentiful, take the advantage in 
episteme’ (645al1-2). 


The enterprise being introduced and characterized in |.1 is called phusiké 
epistemeé at 640a2,4 where the mode (tropos) of demonstration (apodeixis) 
and of necessity which its contents possess are distinguished from that 

of the theorétikai epistémai (probably, or primarily, the mathematical 
sciences>). The immediately preceding paragraphs, and in fact most 

of |.1, make clear that this epistemeé embraces a knowledge of causes, 

and the fact that the contrast between biology and mathematics comes 
parenthetically within a discussion of the necessity that obtains in nature, 
and the way the contrast is characterized, ensure that the apodeixeis of 
phusiké are no less productive of epistemé than those of mathematics 
(even if they are somewhat different in character).6 And we can connect 
these characterizations of the explanations of natural science to PA II-IV via 
the specification at 640a33ff. of the modes of explanation of the parts of 
animals required by their hypothetically necessary (or generally teleological) 
character. That these are the proper modes is inferred (dio: 640a33) from 
the arguments for teleology which surround the discussion of necessity 

in nature; and as we will see later, these are in fact the major modes of 
explanation used in PA II-IV.7 


(p.157) Both Wolfgang Kullmann and James Lennox have pointed us to the 
serious use of apodeixis (with its peri hon and its ex hon) in HA 1.6.8 We 
might also note a most interesting passage in Generation of Animals lI.6 
(beginning at 742b17), where Aristotle criticizes people ‘like Democritus’ 
who accept the observation that ‘this is how they are always formed’ as a 
sufficient explanation of certain matters on the grounds that they are eternal 
and thus can have no prior principle: 

[b23] On this line of argument...there will be no demonstration 

(apodeixis) of any single one of the ‘eternal’ things. It is 
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obvious, however, that demonstrations of many of these 
(some of them things which always come to be, some things 
which always are) do in fact exist. For instance the angles 

of a triangle are always equal to two right angles, and the 
diagonal of a square is always incommensurable with the 

side; in both of these cases we have something ‘eternal’, yet 
there is a cause for them and they are demonstrable (estin 
auton aition ti kai apodeixis). Thus it is right to say that we 
cannot undertake to try to discover a starting-point [Peck: first 
principle] in all things and everything; but it is not right to deny 
the possibility in the case of all things that a/ways are and that 
always come to be; it is impossible only with the first principles 
of the eternal things, for of course the first principle does not 
admit of demonstration (apodeixis) but is apprehended by 
another mode of cognition. Now with those things that are 
‘immutable’ (en tois akinétois) the first principle is the essence 
(ti esti); but in the things which come into being, immediately 
there are several, and another manner of principle and not all 
the same.2 Among them the source whence the movement 
comes must be reckoned as one, and that is why the heart is 
the first part which all blooded animals have...10 


This is an important passage for our purposes. First of all, Aristotle soeaks 
clearly and self-consciously of the presence of demonstration (apodeixis) not 
only in mathematics but also in natural science, and in the study of animals 
in particular (‘things which always come to be’: 742b30-31). Furthermore, 
he makes clear that the demonstrations in both cases have first principles 
(archai); it must be stressed that the reference is not only to archai of the 
subject matter but also to archai of the (p.158) demonstrations: as Peck 
notes ad 742b33, there is a clear reference in the words tés gar archés 

allé gnosis kai ouk apodeixis to standard Aristotelian doctrine about the 
first principles of demonstration in the Posterior Analytics, Metaphysics, 
and Nicomachean Ethics. Finally, the passage suggests (as one might well 
expect) that propositions about the archai in the sense of the causes of a 
subject matter will be archai of the demonstrations regarding that subject 
matter, and that this is so as much in biology, where several causes are 
operative, as in mathematics, where only one is.11 


In sum, it seems clear that Aristotle himself is happy to speak the language 
of epistemé, apodeixis, and first principles in talking of his existing biological 
work. 
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This language is too pervasive and self-conscious to be dismissed, but we 
are entitled to ask with how much precision and technical richness it is being 
used. And it is here that we must turn to the biology itself, exploring the 
reference of the language directly as our best guide to its sense. 


The overall structure of PA II-IV 


Let us begin with a descriptive overview of the whole of PA II-IV, so that we 
may see features of the structure of the whole, and place our discussions of 
the individual passages and explanations properly within that structure. 


PA Il begins with the three suntheseis (Peck: ‘levels of composition’): of 
elementary powers into simple compounds, of these into the uniform parts 
of animals, of those into the non-uniform parts.12 After some arguments 
(reminiscent of 1.1) that (p.159) each level is for the sake of the succeeding, 
Aristotle turns to the last two levels, as the basic division between parts 
which controls the structure of the three books. He first explains why 
animals must have uniform parts at all, and non-uniform parts at all (cf. 
646b35ff.), then explains why sense-organs must be uniform, and why 
viscera (especially the heart) must be in one way uniform and in another 
non-uniform, thus distinguishing them from the true organs (organika), which 
are simply non-uniform. 


At this point (our13 chapter 2) begins the study of uniform parts, which 

are immediately divided into the soft and fluid, and the hard and firm. The 
various sorts of cause the uniform parts may have (as matter or as nutriment 
for the non-uniform, or as residue of nutriment) are listed, and the existence 
of differences within each type noted, with the observation that we should 
expect (hupolepteon) them to be explained as required for the functions 

and in general the ousia of the animals that have them, or as making their 
working better than it would be without them.!4 The part-by-part review then 
begins, and blood is first, but Aristotle is not long into the discussion when 
he announces the need to distinguish the various ways in which things can 
be hotter or colder, and more solid (or dry) or fluid, for the reason (to be 
discussed below) that ‘the nature of many things is referred to these’. 


Finally the review actually commences. Returning to blood, Aristotle 
discusses one by one across chapters 3-9 first the more fluid, then the 
more solid uniform parts, stating ‘what each is and on account of what 
causes’ (e.g., 651b13-19, 652a19-21). From II.10 until the end the focus 
is on the non-uniform parts, with the sequence as follows. Aristotle begins 
by identifying the ‘most necessary’ (non-uniform) parts in all animals15— 
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that which receives food, that which expels residue, and that in between, ‘in 
which is the arché of its life’ (655b37). The increasing complexity of animals, 
as we compare them with plants and move up (p.160) the scale to man, is 
noted, and man's sharing in the divine, the relative familiarity of his external 
parts, and the correspondence of his ‘up’ and ‘down’ with the normal ‘up’ 
and ‘down’ of spatial direction are given as reasons for beginning with him. 
(It is not that all of man is done first, but that the list is taken from man, and 
for each part man's is dealt with first, then others, accordingly as they are 
essentially the same, or different from man's.16) Though he does not say he 
is doing so, Aristotle considers for the time being only the blooded animals, 
leaving the bloodless for much later. 


The review of non-uniform parts starts at the top and works down. Aristotle 
takes a portion of the body at a time, first the head, then the neck, and 
looks outside then inside.17 Within each portion the order is mostly, but as 
we will see later, by no means completely, from top down. Having finished 
the internal parts in the neck area, he moves not to the chest, or to the 
trunk generally, but directly to the internal parts in that area—the viscera. 

In each case, the tendency, as James Lennox has shown,!8 is to start with 
the common features, and with the widest class possessing them, then move 
to the differences—e.g,., first with the possession of horns as such in the 
class of animals that have them (carefully delineated), then with why some 
have one horn, some two, etc. Existing animal groups are made use of to 
facilitate the identification of the widest classes possessing each feature. 
For instance, the classification into megista gené (cf. HA 1.6 init.), and the 
broad divisions between live-bearing animals and egg-bearing animals, and 
between land and water animals, are in evidence, but the review within a 
part is not rigorously by any one of these divisions. Rather, the animals are, 
as David Balme has said (1987b, 88), ‘grouped and regrouped’, according to 
the needs of widest-class generalization for each difference of that part. 


After completing the viscera and related internal parts, Aristotle moves to 
the bloodless animals, introducing them by their lack of viscera. He offers 
an explanation of that lack, deriving it from their nature as bloodless, notes 
the four main kinds, and begins a review of their internal parts part by 

part (or area by area), apparently using the cephalopods as the standard 
(comparable to man in the blooded), and perhaps going top down, but 
looking first at the parts concerned with nutrition (681b13-15), then at those 
that serve as sense organs. At 682a30-34 we are told that we have now 
completed our discussion of the internal parts of animals, and are ready for 
the external, first in the bloodless, then in the blooded, picking up where we 
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left off with the latter only after the shorter discussion (p.161) required of the 
bloodless.19 That is what we get, in a general review, largely across megista 
gené (plus man), but often moving down to differences within large kinds, 

of head and neck, overall layout and degree of uprightness, limbs, breasts, 
trunk features, excretory organs, rear parts and feet. After overall layout and 
degree of uprightness, the discussion was restricted to the live-bearing, so it 
now proceeds to the egg-bearing animals, focusing first on the quadrupeds 
and snakes, then birds, then fish. The cetaceans are introduced as animals 
that, with respect to being water or land animals, ‘tend to both sides’,29 and 
that invites a brief explanatory review of the external parts of some others 
—seals, bats, and the Libyan ostrich. PA II-IV then closes with the notice 

that ‘We have discussed, concerning the parts of all the animals individually 
(kath’ hekaston; Peck: ‘[taken] severally’), on account of what cause each is 
present to them. Having determined that, the next thing in order is to deal 
with the things that pertain to their modes of generation.’ 


This is a complicated structure, but in essence it is: part by part, first 
uniform, then non-uniform; within the non-uniform, separating the blooded 
and the bloodless animals, then proceeding top to bottom (as measured by 
man), moving from external to internal and back. Within a part it moves from 
the general explanation of why its possessors have it at all to an explanation 
of why possessors of one type have that type and those of another that 
other. There is nothing prima facie axiomatic about this structure, but | would 
like us to take a closer look at some of its features. 


1. If explanations in a (Subbranch of a) science depend on premises 
drawn from a prior (branch of that) science, it would be no surprise 
if those premises were presented first, especially if the scientist 
were sensitive to the logical order of his explanations. There is 
some reason to think this is why Aristotle distinguishes the three 
suntheseis as early as he does, and why he discusses first the 
elementary powers, then uniform parts, then non-uniform parts. 
As we Saw, he says explicitly that his reason for discussing the 
elementary powers is that ‘the nature of many things is referred 

to these’. And that is the case in his own explanations. Thus, at 
649b20ff. he makes use of his discussion of the various ways 
things can be hotter, colder, more fluid or solid, by stating in what 
way blood is hot; this enables the establishment of (part of) the 
definition of blood, which is part of his aim. The establishment 

of this partial definition is not of course a demonstration, but the 
definition plays a role in the explanation of some of the features 
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of blood,21 and makes (p.162) possible the explanation of certain 
psychic differences (e.g., in intelligence, and readiness to anger) in 
terms of differences of fluidity or heat in the blood.22 


When a sense of ‘hot’ or ‘fluid’ plays a role in explanation, it 

does so by way of a premise regarding the actions of the power 
conceived in that sense. Thus certain fluids when deprived of 

heat congeal, while other thicker ones when deprived of heat 

thin out; moist earth is in the former category: ‘the cold expels 

the heat and makes the fluid evaporate’. ‘Passion produces heat; 
and solids, when they have been heated, give off more heat than 
fluids.’23 Premises about the elementary powers also occur in 
explanations of the presence of features of several of the uniform 
parts besides blood. Thus, suet congeals because it is earthy, lard 
does not because it isn't.24 Things that are brittle or fluid cannot 
pass without a break right through something like a whole spine.25 
Appropriate amounts of hot and cold will balance in an intermediate 
position.26 A certain process occurs according to the principles 
involved in rain-showers.27 Heat does not pass as easily through 
thick earthy material as it does through thinner fleshy material.28 
And so on.29 

2. The order of discussion of the uniform parts is not without 
explanatory purpose. Blood is surely discussed first because it is an 
arché for the rest. It is explained as present to provide nourishment 
to the other parts, being the eschateée trophe (Peck: final form which 
the nourishment assumes).39 Lard and suet are blood that has 
gone through certain types of concoction, as is marrow, and the 
explanations of marrow's presence draws explicitly on the prior 
explanation of blood's.31 (p.163) Bone and certain other hard 
materials are for the sake of supporting flesh or its analogue; flesh 
or its analogue is itself necessary to all animals as the organ of, or 
associated intimately with, the defining sense of touch.32 

3. Surely at least part of the reason that non-uniform parts 

are discussed after uniform is that explanations of the former 
sometimes make use of the facts about the latter. Thus, the 
explanation of blood-vessels and of the heart presupposes that of 
blood, as does one part of the explanation of the liver and spleen.33 
4. The reason the bloodless are treated separately from the 
blooded is probably that most of their parts are the same as 

those of the blooded only by analogy. They are treated after the 
blooded probably because the blooded are better known and 
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understood (compare the explanation for treating man first among 
the blooded), as evidenced by how many of their parts have no 
name of their own but are called ‘x-analogue’, where ‘x’ is the 
name in the blooded case. 

5. Finally there is surely an explanatory basis for treating the 
common features of a part (including its presence at all) before 
treating the differences in that part. For instance, horns are present 
in animals which have them because they have no other suitable 
defense and there is earthy material available to make them. 

The explanation why some animals have one horn, others two, 
presupposes that horns as such come from earthy material, and 
refers to the amount of such material available. Where there can 
be only one, its placement in the center is explained by reference 
to the generic defensive function.34 (This pattern of explanation, 
explaining the (p.164) variations of a certain general feature by 
reference to variations in the cause(s) of the general feature, is 
explored more fully in chapter 9 below.) 


In sum, then, PA II-IV has a structure which is at least amenable to exhibiting 
relations of priority among demonstrations, and may well have been in part 
designed for such a purpose. 


A representative explanation: the multiple stomachs of 
ruminants 


To see more clearly the different sorts of premises that may appear 

in the explanations in these books, and to observe the structure more 
microscopically, it will be useful to look at a particular stretch of text. The 
discussion of the multiple stomachs in ruminants (in the first part of III.14) 
will be an interesting test case, as the explanation is non-obvious, and 
referred to in APo. (IIl.14). Before embarking on this, however, | need to make 
an important general observation about PA II-IV. 


Though | have been arguing, and will continue to argue, that PA II-IV has a 
broadly axiomatic structure, with demonstrations based on first principles, | 
should make it clear that | do not think that that is all these books contain. A 
fair amount of the time, what we get are systematic discussions—arguments, 
actually—aimed at establishing what the cause (generally, the function) of 
the part in question is. Both of these are tasks of Aristotelian science—to 
establish non-demonstratively the causes and then to demonstrate that they 
are the causes—and PA Il-IV takes them on together, sometimes doing one, 
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sometimes the other.35 | mention this in (p.165) part for its place in a picture 
of the structure of the whole of PA II-IV, and in part because it will help us to 
understand certain portions of the passage in which Aristotle explains why 
some animals have one stomach and others more than one, to which we now 
turn.36 


It is a long passage, but with apologies | quote in full, in Peck's translation 
(and paragraphing), so that we can have it before us, and | can refer to it in 
numbered portions. 

([1] 674a9-12) Below the diaphragm is the stomach, which is 

placed where the esophagus ends (if there is an esophagus; if 

not, immediately next to the mouth). Next after the stomach 

and continuous with it is what is called the ‘gut’. 


({2] al2-16) It must be obvious to everyone why all animals 
have these #two#¥ parts. It is necessary for them to have some 
receptacle for the food they take in, and to expel it again when 
its moisture has been extracted from it; and there must be 

two different places for these two things—the unconcocted 
food and the residue, and there must be a certain place in 
which #the food# changes. ([(3] a16-21) Two receptacles, 
then, one for the incoming food, one for the residue which 

is #of# no more use—as there is a separate time for these 

so there must be a separate place. However, it will be more 
appropriate to go into these matters in our work on generation 
and nutrition. ([4] a21-27) At the present we must consider the 
variations (diaphora/) that are to be found in the stomach and 
its subsidiary parts. 


The stomach differs both in size and #in# appearance in 
different animals. Those of the blooded live-bearing animals 
which have front teeth in both jaws have one stomach; e.g., 
man, the dog, the lion, and the other polydactyls; so also those 
that have solid hoofs, e.g., the horse, the mule, the ass; and 
those which although they are cloven-hoofed have front teeth 
in both jaws, e.g., the pig—([5] a27-b7) unless, because of a 
large body and the character of its food, being, say, not easy 
to concoct but thorny and woody, it has several, such as the 
camel. So also have the horned animals, as they have not front 
teeth in both jaws. Thus also the camel has not the two rows of 
front teeth either, although it has no horns; this is because it is 
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more necessary for the camel to have several stomachs than 
to have all these (p.166) front teeth. So, as it resembles the 
animals which lack the upper front teeth in that it has several 
stomachs, therefore the arrangement of its teeth is that which 
normally accompanies the multiple stomachs: in other words, 
it lacks these front teeth, as they would be no use to it. And 
also, as its food is thorny, and as the tongue has of necessity 
to be of a fleshy character, the nature has made use of the 
earthy matter saved from the missing teeth to make the roof 
of the mouth hard. Again, the camel ruminates as the horned 
animals do, because it has stomachs that resemble theirs. ([6] 
b7-15) Every one of the horned animals (such as the sheep, 
the ox, the goat, the deer, and the like) has several stomachs; 
and the purpose of them is this (hopos): Since the mouth is 
deficient in teeth, the service which it performs upon the food 
is deficient; and as one stomach after another receives the 
food, which is quite untreated when it enters the first stomach, 
more treated in the next, completely treated in the next, and 
a smooth pulp in the next. And that is why these animals have 
several such places or parts, the names of which are [i] the 
paunch (rumen), [ii] the net or honey-comb bag (reticulum), 
[iii]) the manyplies (omasum), [iv] the reed (abomasum). 

([7] b15-17) How these stand in relation to each other as 
regards position and appearance must be studied both from 
the historia dealing with animals and from the dissections.37 


The beginning portion, labeled [1], names the next two subjects in the 
roughly top-to-bottom survey of the viscera in blooded animals, but also 
notes their (p.167) physical connections, to each other and to other organs 
already discussed.38 This is relevant because such connections are often 
evidence of causal relation, and of function, or their lack.39 


The general explanation for the presence of stomach and gut follows 
immediately, in portions [2] and [3]: [2] explains why there is a need for 

the organs to do what they do, and [3] explains why there are two separate 
ones. What these organs do, Aristotle says, is quite obvious to everyone, 

and the explanation, informally expressed, amounts only to one sentence, 
which we may express as: ‘All animals must have a place where unconcocted 
food is received for concocting and a place for the residue of concoction 

prior to its expulsion.’40 But this statement, simple as it sounds, packs ina 
great deal, and it will be worth taking some time to see that. Actually, what 


Page 13 of 45 First Principles in Aristotle's Parts of Animals 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


Aristotle says is ‘obvious to all’ is not this statement, but an assumed one 

(or two) which we could supply as follows: ‘The stomach is the place for 
unconcocted food ready for concoction; the gut is the place for the residue of 
concoction prior to its expulsion.’ This is the (joint) fact apparent to all which 
we are being asked to explain, and we can note that it is a sort of definition 
of its subject, which serves also, in one form or another, as the conclusion of 
the explanatory deduction, much as Aristotle says of ‘Thunder is noise in the 
clouds’ in APo. ||.8-10.41 


| say ‘in one form or another’ because, as the conclusion in the latter case 

is sometimes given as ‘There is noise in the clouds’ (or perhaps: ‘Noise 
belongs to certain clouds’), so in our text it is given first as ‘All animals have 
a stomach and intestines’, then as ‘All animals have a place for unconcocted 
food ready for concoction and a place for the residue of concoction prior to 
expulsion.’ But in our case the second is a scientific advance on the first. 
The second feeds into the conclusion the identification of what the stomach 
and intestines do, so that the (p.168) explanation can go on to show what 
about the animals that have them (i.e., have organs that do what they do ) 
necessitates that they have them, and thus explains why they have them.42 


If it were not ‘apparent to all’ what stomachs and intestines do, we would 
probably have been given an argument for this being its function, an 
argument which would not itself be a demonstration, and which, as indicated 
above, would combine dialectical examination of alternative hypotheses 
and appeals to empirical evidence, including the physical connections, or 
absences thereof, mentioned above.43 This discovery of what these organs 
do would at that point have been fed into the original ‘nominal’44 definitions 
of stomach and intestines, to give the fuller statement that appears in the 
text, although (and this is important) without any mention of necessity. The 
assertion of necessity is what makes the statement as we have it part of the 
explanation. 


Interestingly, this sentence we have been discussing is still strictly the 
conclusion of the explanation but now in proper, modal form. The actual 
explanation—i.e., of why animals must have such places—is simply assumed, 
because, | want to suggest, getting back finally to our main purpose, the 
various premises have been given (and demonstrated) earlier for it to 

be simple to construct it. For, what is the full explanation? Why must all 
animals have a place for unconcocted food ready for concoction and a 

place for the residue of concoction prior to expulsion? The answer clearly 
must be first that: ‘It is not possible to be (e/na/) or to grow (auxanestha?l) 
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without food’ (655b30-32). The discussion of non-uniform parts, as we 

noted in our overview, opens, in II.10, with one of Aristotle's usual ‘fresh 
starts’, ‘beginning first with the things that are first’. And what is first 

about non-uniform parts is the question of what parts are most necessary 
(anankaiotata) to all animals.45 The first two mentioned are ‘that by which 
food is received and that by (p.169) which residues are eliminated’ ,46 and 
they get the explanation just quoted. (The third, ‘intermediate between these 
two, is the part in which is the arche of its soul’.) 


The surrounding context of this premise (viz., that it is not possible to be or 
to grow without food) makes clear that its intended application is to all living 
things. Plants we are immediately told get their food from the soil, already 
concocted, and thus have no place for useless residue. Nor do they have any 
stomach. (The earth, in effect, is their stomach, he says at 650a22.) So the 
fact about animals which distinguishes them from plants, and is central to 
their mode of nutrition (their ‘threptic’ soul), is that they concoct their food 
inside themselves. The argument thus starts with a basic fact about all living 
things, then adds a basic fact about (in effect) animal soul, then derives the 
need for certain organ-systems. All this is a general framework within which 
existence of the stomach and associated organs is explained, as the organs 
which perform these necessary functions. 


But we should note also another twofold assumption that is made here, 

and taken over in the explanation of stomachs and intestines, about 

the metabolic process, namely that food must be processed (and in 
particular ‘concocted’), and that the processing leaves a residue. These are 
physiological facts, as it were, having to do (at least in part) with the nature 
of the uniform parts of which the non-uniform parts are constituted, and with 
the parts of phusike wider than the study of animals, the parts dealt with 

in Generation and Corruption and in Meteorology IV, two treatises in fact 
referred to early in PA Il as sources on such issues.47 


So the initial, general explanation of the presence of stomach and intestines 
in the animals that have them makes use of premises (i) about the basic 
nature of all living things, (ii) about the interactions of elementary powers, 
and these with (p.170) foodstuffs and with the uniform parts of animals, 
which are themselves conclusions of explanations in prior parts of the study 
of nature. 


The part of our passage from IIl.14 marked [3] attempts to explain why there 
are two separate organs doing what stomachs and intestines respectively do. 
It is a brief and cryptic argument, based on the premises that (1) the storing 
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of unconcocted food ready for concoction, and the forming of the residue 
ready for expulsion, take place at different times, and (2) different times 
require (or render more advisable) different places. There is some spelling 
out to be done here, at least of the second premise. But let us pass over 
that for now, to move on to the explanation of the difference in number of 
stomachs among animals. 


The part of our passage marked [4] identifies two types of difference, then 
peculiarly moves on to discuss a third; the first two are not discussed until 
much later in the chapter. The third has to do with the number of stomachs. 
The general explanation spoke as if stomachs come in ones (hé koilia); now 
we learn that while many animals do indeed have only one, many others 
have several. The question is why, but the first question is which: what 
correlates with each possibility. First Aristotle catalogues those animals 

that have one stomach (I have marked that part [4]), then (at the start of 
[5]) those that have several, noting what each have in common and how 
they differ. He looks first at how the number of stomachs correlates with the 
number of rows of teeth and the presence of horns, then at how it correlates 
with the type of feet. Those with one stomach have teeth in both jaws. Those 
with several stomachs have teeth in only one jaw, and with one exception 
are all horned. Those with one stomach include all polydactyls, and all the 
solid-hoofed; and all those with several stomachs are cloven-hoofed, but the 
pig is cloven-hoofed and yet has only one stomach, so the decisive factor 
must be not ‘being cloven-hoofed’ but ‘having one row of teeth’. All we need 
now is an explanation of the connection between having only one row of 
teeth and having several stomachs, and that would be easy, since Aristotle 
has already (Ill.1) noted that teeth are for mastication, and less mastication 
should mean that more concoction is required than the normal one stomach 
can handle. But instead of going on to give that explanation (which he does, 
finally, in [6]), he spends a good deal of time with the camel. 


The reason seems clear: the camel does not have horns, and we know from 
our discussion of horns (IlI.2) that it is when an animal needs the limited 
upper earthy material for horns that is loses one of the two rows of teeth. Yet 
here is the camel, which does not need horns because its large size provides 
sufficient defense, and thus it does not have any horns, yet it is missing that 
row of teeth. It seems as if we have got to understand why the camel has 
those several stomachs before we explain why the rest do, in order to insure 
the soundness of the latter explanation. And so Aristotle proceeds. The 
camel, Aristotle seems to infer, would need several stomachs even if it had 
two rows of teeth, for its food is thorny and woody and thus (p.171) hard to 


Page 16 of 45 First Principles in Aristotle's Parts of Animals 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


concoct. That is the source of its need of four stomachs, not its teeth. If it has 
one row of teeth, this is because, given the four stomachs, it no longer needs 
the second row of teeth—and one row tends to go with four stomachs,48 

and anyway, given that its food is hard, we could use some hard containing- 
material in the mouth, and the tongue has got to be fleshy, so let us put it on 
the roof of the mouth. ‘A nature does nothing without a point but acts always 
for the best within what is possible to the being of the thing.’ Now we can 

go on to the several stomachs in the horned animals, and in [6] we finally 
get that explanation. For details, now, on the other differences among the 
stomachs of live-bearing animals, we are referred to something like our HA, 
although after some discussion of features of the stomachs of birds and fish 
which have related explanations to that just given, Aristotle actually turns to 
the other differences among live-bearing animals.49 


Three types of first principles 


Instead of following Aristotle any further in these explanations, let us step 
back and take a look at the premises that have been mentioned, alluded 
to, or otherwise made use of in the explanation of multiple stomachs, and 
note their provenance. In the general explanation, Aristotle draws on the 
connection between horns and teeth, demonstrated earlier. That earlier 
explanation itself drew on the fact that the larger live-bearing animals, 
though they alone have some earthy material available in the developmental 
process for the construction of hard parts in the upper area, have only a 
limited amount of such material. The explanation of the camel's stomachs 
depends on the fact of what it eats, which is a given for this explanation 
(and not derived, for example, from what an antecedently given stomach 
might be able to process). And the explanation of its one row of teeth, and 
of the hardness of the roof of its mouth, seems to make use of the principle 
that nature always operates for the best among what is possible in the 
construction of a living thing. 


Since the ‘nature’ which operates for the best is just the natures of particular 
organisms, the application of that premise to the camel presupposes that 

a camel nature exists. That is to say, teleological explanation of features of 
camels requires that we posit the existence of camels as ends, on the basis 
of which we can establish the necessity (or ‘at least best’-ness) of those 
features which are explained by reference to this end. (I will elaborate on this 
Shortly.) 
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(p.172) There seem to me to be several groups of premises at work here, 
which bear on our theme. 


1. There are premises about the elementary powers and their interactions 
with various uniform compounds of the m—and these appear drawn 

from prior parts of the study of nature. Early in the presentation in PA 

Il, as mentioned in our overview above, Aristotle announces the need to 
distinguish the various ways in which things can be hotter or colder, and 
more solid (or dry) or fluid, explaining that these are archai ‘to which the 
nature of many things is referred’.50 


There is almost the identical wording in Theophrastus’ De Causis Plantarum 
at 1.21.4. In both Aristotle and Theophrastus these words introduce a review 
of the different ways in which things can be said to be, or known to be, 
hotter or colder than each other. To motivate further his discussion of the 
elementary powers, Aristotle writes, a few lines later, that it will be important 
to make this review (and a comparable one for ‘dry’ and ‘fluid’): 

Since it seems clear that indeed these (but not roughness and 

smoothness, or heaviness and lightness, or any such things) 

are pretty much causes (a/tia) of death and life, and also of 

sleep and waking, prime and old age, sickness and health. And 

this makes good sense, for, as was said previously elsewhere 

(en heterois), these—hot, cold, dry, fluid—are archai of the 

natural elements (phusikon stoicheion).51 


The ‘elsewhere’ is probably Generation and Corruption, though the thesis 

is made use of in Meteorology I-lll, and IV. (Cf. GC II.2, where we are given 
an argument for the priority of these contraries over the others, a thesis 

only asserted here.) The reference to another work at 649a33 is, as Peck 
notes, almost certainly to Meteor. IV. Here we have Aristotle drawing on facts 
established in a prior portion of the general study of nature, in just the way 
one might expect of a linear, axiomatic-like structure of explanations.52 


(p.173) 2. There is also here, as | have said, a general principle that for 
anything with a (formal) nature, its nature does nothing without a point 

but always acts for the best within what is possible to its being—and there 
are the posits of the individual natures for all the kinds of animals there 

are (known to be). Since explanation can take place at various levels of 
generality, these natures too can be posited at various levels. Thus, the 
explanation of beaks, for example, depends on the positing of a bird nature; 
this would not of course exist separately, but only as a component of the 
natures of the individual bird-forms. Nonetheless, explanation at the level of 
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birds would require the positing specifically of that generic aspect of these 
individual forms. We thus have the positing not only of the genos of animal 
as such (since some explanation takes place at that level), but also of all the 
sub-kinds of animals the parts of which get explanations at the level of those 
sub-kinds by reference to the natures of those sub-kinds. Such posits, even if 
not given explicitly, are embedded in the use of teleological explanations for 
the kind in question, and are thus central to the enterprise of PA II-IV.53 


| mentioned that in addition to the posit of the individual formal nature there 
is a general posit to the effect that these natures do nothing without a point 
but always for the best. Aristotle himself makes this very observation in a 
rare explicit identification of first principles in the study of nature, in JA 2. 

At 704b12-17, the principle that ‘a nature makes nothing without a point 

but always the best from among the things possible to the ousia for each 
kind of animal’ is said to be among (p.174) the things we must here posit 
(hupothemena) as we customarily do in phusiké when studying ‘the works of 
nature’ .54 


Teleological explanation is licensed jointly, then, by two posits: the existence 
of formal natures (really a set of posits), and the fact that these natures 
make nothing without a point but always for the best among what is possible 
to the organisms of that form. 


That such formal natures are posited in teleological explanation is made very 
clear by Aristotle's language in PA I. The material necessity which operates 
in the living world, Aristotle explains at two places, is not simple but ex 
hupotheseos.>5 As John Cooper explains in his discussion of hypothetical 
necessity in Cooper 1987, ‘the hypothesis relative to which a hypothetical 
necessity, in Aristotle's usage, is necessary is always a goal posited or 

set up (hupotethen) as something to be achieved’ (243). Since Aristotle 
believes that biological natures act for an end, Cooper explains, ‘the concept 
of hypothetical necessity will apply also to natural formations’ (244). The 
application of hypothetical necessity to the explanation of the parts of 
animals thus depends both on the existence of formal natures and on their 
acting for the sake of something, i.e., for the best from among what is 
possible to things of that formal nature.56 


We thus have, at the basis of the explanations in PA II-IV, principles 
pertaining to the matter of animals, drawn from the prior study of that 
matter, and principles pertaining to their form and final cause, embedded 
in posits of the formal natures of individual animals (plus a general 
teleological principle about formal natures). Cooper's study points the way 
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to an understanding of how these two sorts of principles interact in these 
explanations, and thus how these explanations may be understood as 
demonstrations in a fairly strong sense. 


Though, as we have seen, Aristotle is happy to acknowledge, with respect 
to the elementary powers which constitute the first level of the matter of 
animals, that (p.175) ‘the nature of many things is to be referred (anageta/) 
to these archai’, he is very unhappy with those of his predecessors who 
referred al/ things to them.57 For material natures by themselves are 
insufficient to generate the complex plant and animal forms we find around 
us; the existence of form is a separate principle, and one which acts for the 
sake of something.58 Explanations of parts must thus (dio, 640a33) begin not 
from the material natures of the elements which constitute these parts, and 
the animals of which they are parts, but from the natures of the animal forms 
themselves: 

Hence we should if possible say that because this is what it 

is to be a man, therefore he has these things: for he cannot 

be without these parts. Failing that, we should get as near 

as possible to it: we should say altogether that it cannot be 

otherwise, or that it is at least good thus. And these follow...59 


| substantially follow David Balme (1972, 87) and Cooper (1987, 254) in 
finding three teleological and one non-teleological mode of explanation in 
this passage.®° The three teleological modes are: (i) of a part as necessary, 
given an essential function, because it is the organ which performs it; (ii) 

of a part as necessary, given an essential function, because it makes some 
necessary contribution to the performance of that function; and (iii) of a part 
as not necessary but ‘at least’ best, given an essential function, because it 
is one among the possible contributors to that function, and the best of that 
group. The non-teleological mode, derivative from these, is of a part (usually 
a residue or other byproduct) as a materially necessary consequence of the 
production of parts explained in one of the prior ways.®1 


3. The passage just quoted, in which Aristotle outlines the various modes 
of explanation of the parts of animals (640a33ff.), starts not only from a 
posit of the existence of an animal kind (in Aristotle's example, man), but 
from a statement of (some aspect of) what it is to be a member of the kind 
in question (epeidé tout’ én to anthropoi einai). This cannot but bring to 
mind the claim of the Posterior Analytics that among the first principles of 
a demonstrative science are definitions. Putting aside again for now the 
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various controversies concerning the APo. prescription, let us ask if the 
explanations of PA II-IV rest on definitions. 


(p.176) In our ‘stomachs’ passage we saw explanations going back to what 

| loosely called ‘the basic nature’ of this or that. But does Aristotle in his 
biology in fact believe that there are features that can be called basic, i.e. 
features of a kind that explain other features of that kind without themselves 
being explained by features of that kind? As | mentioned towards the 
beginning of this chapter, he might, for instance, have come to believe after 
doing his biological work that explanations are not linear and directed in that 
way but are, say, circular, features being explained in terms of each other, 
or highly localized and contextual. | think in fact that this is not the case, 

and that the biology speaks firmly to the existence of such basic features for 
each authentic kind. 


This is a large subject, and there is not space to deal adequately with it here. 
In outline, the evidence is this. First, there are some eight passages in PA Il- 
IV, and one more in JA, in which Aristotle explicitly says that some feature 
of an animal kind is in the ousia, or in the Jogos ousias, etc. of that kind, 
and in every case that feature so identified is at work explaining some other 
feature of that kind. | have discussed these passages in detail in chapter 10 
below, where | have also provided the Greek; here | just present them for 
your examination, in a literal translation. 

(1) 11.8 653b19-27: We must now examine the other 

uniform parts, and first flesh in those that have flesh, and 

its analogue in the others; for this [sc. flesh-or-its-analogue] 

is Of animals an origin and a body in itself. This is clear also 

from the logos, for we define an animal by its having 

sensation, and first the primary sense, which is touch, 

and such a part is the sense organ of this—either its primary 

organ, as the pupil is of sight, or the organ taken together 

with that-through-which, as if someone took the whole of the 

transparent together with the pupil. 

(2) 11.6 669b8-12: Generally, then, the lung is for the sake 

of respiration, though it will be bloodless and such [as has 

just been described] for the sake of a certain animal kind 

[sc. the egg-bearing animals]. But there is no common name 

in the case of those [which have a lung], not like ‘bird’ is 

applied in the case of a certain kind. This is why, just as the 

being (e/na/) for a bird is out of something, also in these 

cases having a lung is present in the ousia. 
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(3) IV.5 678a26-34: The commonly called 

‘softies’ [cephalopods] and ‘soft-shells’ [crustacea] are very 
different from those [sc. the blooded animals], since they 
have nothing at all of the nature of viscera. Nor, likewise, 

do any of the bloodless animals. (There are two kinds of the 
bloodless remaining, the ‘potsherd-skins’ [testacea] and the 
insect-kind.) For, none of them has that out of which viscera- 
nature is composed—blood—because some such condition 
belongs to their ousia, for that some animals are 
blooded, while others are bloodless, will be present in 
the logos defining their ousia. 

(4) IV.6 682a35-b32: Now, then, the insects are all 
many-footed, in order to make their motion quicker and to 
counteract their natural slowness and coldness, and those 
that are especially cold on account of their length are very- 
many-footed, such as the centipede-kind. Furthermore, 
because they have many origins [of life-activity], they have 
their ‘insections’ and are correspondingly many-footed. 


They are insected both on account of the aforementioned 
causes and in order that they may protect themselves by 
curling up to avoid injury. For those of them that are long coil 
themselves up, and this could not happen if they were not 
insected. Those (p.177) that do not coil up make themselves 
harder by pulling their sections together. And it is necessary 
for them to be insected: for having many origins is present 
in their ousia and in this they are similar to plants. For, just 
as plants, they also can live when cut up, though the latter live 
only a while, whereas the former become complete in nature 
and two or more in number from one. 
(5) [IV.8 684a32-b1: In lobsters only, whether male or 
female, it is a matter of chance which claw is bigger. The 
cause of their having claws is that they are in the kind 
that has claws; but they have them irregularly because 
they are deformed [Balme: ‘imperfect’] and do not employ 
them for their natural use but for walking.®2] 
(6) IV.9 685b12-16: Now, the others [that have suckers] 
have two rows of suckers, but one kind of octopus has 
one row of suckers. The cause of this is the length and 
slimness of their nature, for a narrow one will necessarily 
have only one row. Thus, it is this way not as being the best 
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but as necessary because of the particular logos of its 
ousia. 

(7) IV.10 686a25-31: Now, man, instead of forelegs and 
forefeet, has, as we call them, arms and hands. For he alone 
of the animals stands upright, on account of his nature 
and ousia being divine, and the function of that which 
is most divine is to think and reason; and this would 
not be easy if there were a great deal of the body at the 

top weighing it down, for weight hampers the motion of the 
intellect and the common sense. 

(8) IV.12 693b2-13: Two legs like man, bent inward like 
quadrupeds and not outwards like man; and the wings, as 
the forelegs of quadrupeds, with the convex side outward. 
They are each biped of necessity, for the ousia of a bird 
is among the blooded, and at the same time also winged, 
and the blooded do not move on more than four points. So 
birds have four attached parts, just as the other [blooded] 
ones, i.e., the ones that live and move on the ground; but 
whereas these have arms and legs (quadrupeds having 
forelegs), birds instead of forelegs or arms have—uniquely— 
wings, for they are stretchable out with these, and being a 
flier is in the ousia of a bird. 

(9) IV.13 695b17-25: Fishes do not have attached 

limbs because their nature according to the logos of 
their ousia is being a swimmer, since nature makes 
nothing either superfluous or pointless. And since they 

are according to their ousia blooded, because they are 
swimmers they have fins, while because they do not walk 
they do not have feet, for the addition of feet is useful for 
moving on the ground. At the same time it is not possible 
for them to have four fins and feet as well, or any other such 
limbs, since they are blooded. 

(10) IA 8 708a9-20: The cause of the footlessness of 
snakes is both that nature makes nothing pointless, but 
always with a view towards the best for each thing from 
among the things which are possible to it, preserving the 
particular ousia and essence of each (to ti én autoi 
einai), and what we have said earlier, that it is not possible 
for blooded animals to move with more than four points. For, 
it is evident from these things that all blooded animals 
which are disproportionate in length relative to the 
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rest of the bodily nature, as are the snakes, cannot 
possibly be footed. For it is not possible for them to have 
more than (p.178) four feet (since then they would be 
bloodless), and if they had two or four feet they would be 
pretty much unable to move at all; this way their movement 
would necessarily be slow and useless. 


These are of course only partial definitions: David Balme and Pierre Pellegrin 
are certainly right that there are no full definitions of animal kinds offered 
in the biology.63 But partial definitions are all that APo.itself requires.64 
Interestingly they appear at all levels of generality, from the (unnamed) 
blooded and bloodless animals down to a certain kind of octopus. The 
suggestion seems to be that for every level at which there is explanation 

of features of some animals, there are features basic (causally primary) at 
that level, features which define at that level one part of the being of the 
animals that have the features explained at that level. What this implies for 
the existence of kinds (gené) at levels identified only descriptively, and for 
the posits at those levels, is not clear (cf. n. 53 above), but the metaphysics 
of this is less relevant than the fact that we have in the biology definitions 
that serve as principles of demonstration. 


Once one notes the existence of some partial definitions, one is tempted 

to look for features that play the same role but are not labeled as so doing. 

| call these features the ‘givens’ (for any kind)—features which, though 

not identified as such, in fact serve to explain features of their possessors 
without themselves being explained. This is to some extent speculative, 

of course, since the fact that Aristotle has not given an explanation of 

some features does not establish that he thought there was none to be 
given, but as one tries to isolate such features from a close look at the 
actual explanations in PA II-IV, a picture begins to emerge which looks 
plausible to me at least. For, it includes all the soul-faculties, in their various 
differentiated forms, that De Anima identifies as part of the ousia of animals 
generally, and also those (primarily) non-functional features that appear 

in the nine ousia passages, such as size, and being blooded (or bloodless 
—i.e., possessive of that other, nameless, nutritive fluid). Also frequently 
serving as ‘givens’ in PA II-IV are the bio/ of the animals kinds—not just their 
capacities but their capacities in relation to some environment. They are 
given by such predicates as ‘land-animal’, ‘water-animal’, ‘marsh animal’.65 
One component of a bios seems often to be the (p.179) type of food an 
animal eats, as in the case of our camel, with its thorny and woody food. 
Aristotle does not think that animals eat the food they do because they have 
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organs that can process that sort of food—‘nature makes the organ to suit 
the function not the function to suit the organ’ (694b13-14). 


One might take food as a given, but in HA VII.1-2 he states that animals eat 
food with an elemental blend like their own. The cetaceans, though land 
animals (peza) so far as lungs and internal structure is concerned, have a 
more watery blend than land animals standardly do, and require food that is 
more watery. Such food being found only in the water (for the same reason, | 
suppose), they live in the water.66 The same doctrine is alluded to in PA III.6 
in the discussion of lungs, to explain why cetaceans violate the correlation 
of lungs with living on land, and again in Resp. and in GA and even in the 
discussion of growth in GC.67 This suggests that an animal's ‘elemental 
blend’, whatever that is exactly, may have been thought by Aristotle to be 
part of the ousia of that animal. While this opens intriguing metaphysical 
doors, generating reflections on the unity of form and matter, and on their 
relationship in teleological explanations, and so forth—issues | hope to 
pursue elsewhere—what is relevant to the present discussion is the clear 
existence of a structure of essential, explaining features on the one hand, 
and explained ones on the other. 


The explanations in PA II-IV rest, then, on at least these three sorts of 
principles—premises about the elementary matter of which animals are 
composed, premises about the existence of formal natures and their 
character as ends, and definitions of these formal natures. For this reason, 

| am strongly inclined to take Aristotle at his word when he asserts, in some 
of his introductory and methodological discussions, that his biological works 
offer an episteme of animals, full of apodeixeis, based on a variety of archai. 
Based on our examinations of the overall explanatory structure of PA II-IV, 
and the detailed explanation of the presence of one or more stomachs in 
animals, and the frequent dependence of later explanations on premises 
established in earlier explanations, | am equally inclined to see PA II-IV as 
exhibiting the sort of interconnected structure of demonstrations which one 
typically associates with the Aristotelian idea of science. 


This structure may be disguised in part by the fact that the material so 
structured is unfamiliar to us (both as students of biology and as scholars of 
Aristotle), and in part by the fact that Aristotle does not in PA II-lV appear 
interested in showing that this material exhibits that structure. He is working 
not against the background of those who might wonder if his biological 
material is amenable to the sort of structure that is outlined in APo., but 
against the background of those who have (p.180) thought that one could 
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explain the nature and generation of animals and their parts by reference 

to low-level material principles alone. Aristotle's claim is that final causes as 
well as the necessary natures of the elementary materials are operative in 
nature, and that their operation is prior to these necessary natures in the 
sense that it is only on the hypothesis that an animal's formal nature is to be 
realized as an end that these material natures are operative in the genesis of 
that animal or any one of its parts. These theses are the background for the 
systematic study of animal parts which is exhibited in PA II-IV, and generate 
much more talk about causes than about premises, and about reasons why 
than about demonstrations. But the structure is there, and the language is 
present enough, to warrant our speaking of an axiomatic structure for the 
theory of these books. 


Need the syllogistic and axiomatic structures be explicit? 


In making these claims about the epistemic character of PA II-IV, | have 
purposely avoided giving anything like rigorous definitions of such notions as 
episteme, demonstration, hupothesis, definition. Our major source for these 
is in APo., and | have thought it important in our exploration of PA II-IV not 
to entangle us in the many controversies that surround the interpretation of 
that terribly difficult text. The attempt to establish the precise relationship 
between the structure exhibited in a general way in this chapter, and the 
precise theory of the structure that APo. requires of a properly developed 
science, is a project in itself. But it is a project which requires as groundwork 
the sort of examination of PA II-IV begun here. 


| would like to close, however, with some brief remarks on the relationship 
between the practice in PA IIl-IV and the theory in APo. which do arise directly 
out of our study of PA II-IV as a whole, and which bear on the question of the 
Significance of the absence of syllogistic in PA II-IV. 


The fact that PA II-IV can have the sort of structure | have argued it has, and 
be declared by Aristotle to be a body of demonstrative understanding, in the 
face of its clearly (logically) informal character, should perhaps give pause to 
the notion that APo. calls for science to be formal. 


In his study of ‘Aristotle's theory of demonstration’ mentioned above, 
Jonathan Barnes claimed that according to APo., a demonstrative science 
must be presented in the language and form of the syllogistic. By that 
criterion, of course, PA II-IV fails miserably. When PA II-IV was thought to 

be ‘tentative’, ‘exploratory’, or ‘dialectical’, its informal character was no 
surprise. But what are we to make of a highly structured explanatory science 
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that is presented without syllogistic form? Is it awaiting the stage of final 
science (which it clearly isn't in its present form) before being cast into 
syllogisms? 


In a more recent paper (1981) also referred to above, Barnes argued for the 
view, maintained years ago by Solmsen, that the central core of the theory of 
demonstra (p.181) tion is independent of the syllogistic, and earlier. It follows 
from this, of course, as Barnes observes, that scientific treatises written prior 
to the discovery, or the implementation into apodeictic, of the syllogism, 
could be demonstrative without containing any syllogisms. Barnes did not, 
however, say much about the requirements that the pre-syllogistic theory 

of demonstration places on the logical form of demonstrative premises, 

to help us judge whether PA II-IlV would on that earlier theory count as 
demonstrative science. Nor did he suggest that the pre-syllogistic theory of 
demonstration does not require proper science to be presented in explicit 
axiomatic form. But | want to suggest that there is reason to think that PA Il- 
IV would count as demonstrative science even on the post-syllogistic theory, 
or would at least not be debarred from that status by virtue of its lack of an 
explicitly syllogistic form or of an explicit axiomatic presentation. This has to 
do with the character of the Posterior Analytics itself as a presentation of a 
theory of science, and it is a point that was first brought to my attention by 
Aryeh Kosman, in discussion at the 1983 Williamstown conference. 


Kosman's thesis is that APo. should be understood as offering a formal 
description of proper science, not a requirement that proper science itself be 
formal. As he put it in that discussion, it is much like getting the quantifiers 
in the right place, though here it is the ‘formal’ operator: a formal description 
of science not a description of formal science. On this view, the APo. theory 
requires of the natural philosopher only that his exposition be puttab/e into 
the appropriate form, not that it actually be so put; and it relieves proper 
science of a self-conscious concern with that form, allowing it to satisfy its 
various informal purposes—though it of course does not give the scientist a 
blank check, since the formalization of a stretch of informal discourse is not 
an arbitrary matter. 


This view finds support, | think, from the analysis of the syllogistic itself in 
Jonathan Lear's valuable study of Aristotle and Logical Theory (1980). Lear 
argues that ‘Aristotle's project is to provide a formal analysis of the non- 
formal deductions with which he was familiar.’ | take it this implies that 

there is no suggestion that speakers, to get their logic fully right, should 
reason in formally explicit syllogisms. Lear reminds us of the ambiguity of the 
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term sullogismos, and its match with the ambiguity of our word ‘deduction’, 
and observes that ‘This ambiguity is tolerable since the value of the formal 
syllogistic is supposed to derive from the fact that a syllogism in the broad 
sense can be represented as a syllogism or chain of syllogisms in the narrow 
sense.68 Since the study of the syllogism is announced at the opening of the 
Analytics as a part of the study of demonstration, one might expect Lear's 
point to transfer over to the theory of science. It would be an interesting 
question to consider whether there is any explicitly support from APo. itself 
for this view of it, but | pass by that for now. 


(p.182) On such a view, which as Kosman has suggested is certainly an 
intuitively plausible one for Aristotle to take, one would expect PA II-IV to 
have much the logical form it has now. For, whether or not the explanations 
can in fact be cast into syllogistic form, there is much reason to think that 
Aristotle himself thought they could be so cast.®9 


But even if this line of approach to APo. is not right, and that treatise does 
call for proper science to be presented in syllogistic form, one will want to 
ask what constraints syllogistic theory places on the character of preliminary, 
informal science. For not every form of explanation at the informal level will 
make later formalization of the appropriate sort possible. And the same can 
be said for its premises. An informal structure without at least the prototypes 
of axioms, hupotheseis, definitions, etc., or with an essentially circular 
structure, or with explanations that are highly contextual or piecemeal, will 
not be axiomatizable in the way required. 


Regardless of whether proper and final science is to be formal or informal, 
then, we might expect close study of the explanatory structure of such 
biological treatises as PA II-IV to be of help in resolving some of the 
interpretative logjams that plague the study of APo., as we might expect 
close study of APo. to illuminate further the explanatory structure of PA Il- 
IV. Towards those ends the present chapter is only a first step, but | hope a 
useful one. 


Additional note on PA I|.1 639b21-640a970 


Aristotle's use of tropos in Metaph. A and elsewhere (cf. Bonitz, Ind. 

Arist. 774b2ff.) suggests that he would not speak of another manner of 
demonstration unless the explanations in natural science referred to were 
demonstrations in no merely homonymous way, and this is borne out by 
the fuller parallel passage in Phys. II.9 (esp. 200a15ff.), most probably the 
‘elsewhere’ referred to in 640az2. For, in that passage, while noting the 
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differences between explanations in the case of things that (p.183) come to 
be and explanations in mathematics, he focuses as well on their similarities, 
and these can show us why he counts the former as demonstrations clearly 
productive of episteme. 


Here, as in PA 1.1 (200a13, 639b24), Aristotle begins by insisting that the 
necessity in things which come to be is only hypothetical, and moves 
immediately to compare it with the necessity in mathematics. In Phys. 
1.9 he starts with the similarity—necessity appears in both ‘in a parallel 
fashion’ (paraplesios, 200a16): 
Because the straight is so and so, it is necessary that a triangle 
should have angles together equal to two right angles, and 
not the other way round.... With things which come to be for 
something the case [sc. though parallel] is reversed: if the end 
will be or is, that which comes before will be or is...71 


The parallel is that in both cases (if in different ways) the necessity is 
one-directional, and from what some primary subject is to some other 
feature of the subject whose presence follows from the subject's being that. 
(The geometrical explanation assumes that straight sides are essential to 
triangles.) 200a34-b4 brings this home: 

And the end is that for which, and the start is from the 

definition and the account;...so if this is what a man is, then so 

and so, and if so and so, then such and such. 


Though parallel in this way, the cases are ‘reversed’ (anapalin, 200a19). In 
mathematics, the starting points are (in some sense) eternal (cf. 639624), 
and thus are and are of (unqualified) necessity, so that whatever they 
necessitate is also of unqualified necessity. But with things which come to 
be, the starting-point of explanation, the end, is not necessary (200a13), and 
thus what the starting point necessitates is necessary only on a hypothesis: 
‘if the end will be or is, that which comes before will be or is’ (a19-20). 


Interpreters have made much of this use of the future tense, especially 

in the abbreviated PA |.1 version, where only the contrast between the 
mathematical and natural-coming to be cases is noted, and where it is drawn 
in terms of tense: ‘For the latter begin from what is, the former from that 

will be’ (640a3-4). But these interpreters fail to notice both that the portion 
of the Phys. II.9 passage just quoted that corresponds to 640a3-4 reads ‘if 
the end will be or is’ (200a21), and that the sample demonstration that in 
abbreviated form immediately follows 640a3-4 is entirely in the present 
tense: ‘Because health or man is such, it is necessary that this be or come to 
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be’ (a4-5). This illustration makes clear that the demonstrations both in the 
mathematical and in the natural cases will typically have the same outward 
form, and when formalized will be indistinguishable. (Cf. Lennox (p.184) 
1987a, 111 n. 40 [=Lennox 2001b, 36 n. 37].) Aristotle's use of the future 
serves rather (and only) to reflect the contrast in the necessary status of 
the starting-points in the two cases, and the temporal order of necessitating 
and necessitated factors in explanations of coming to be. It also permits an 
economical way of contrasting his own view of the latter case with the view 
of his predecessors that complex organic features come to be of unqualified 
necessity from their elemental antecedents (640a6-9). 


Thus, in sum, though the difference between demonstrations in mathematics 
and those in natural science (in the case of things that come to be) is 

of great significance, it does not lead Aristotle to deny that there are 
demonstrations in natural science, productive of epistemeé, and our Phys. 

Il.9 passage helps us to see why. As the passage explains, in both the 
mathematical and the biological cases the explanation proceeds from what 
the subject is to some less essential attribute of it, and in both cases it 
proceeds by necessity. These are central features of demonstration for 
Aristotle, and evidently central enough for their presence in biological 
explanations to entitle these explanations to be called ‘demonstrations’. 
Their mode of demonstration is different from that in the case of 
mathematical explanations, since the mode of necessity is different (Balme's 
‘i.e.’ for kai in 640a1 seems right), but both are demonstrations—and 
productive of epistemé nonetheless. 


(That the individuals subsumed by the minor terms in these biological 
demonstrations do not exist of necessity will have to be dealt with 
eventually. To start, we will have to distinguish between the necessary 
existence (or not) of the subject and predicate terms in demonstrative 
premises, and the necessity of these premises themselves. Aristotle's 
concern in the PA I|.1 and Phys. II.9 passages is with the former; the 
questions just raised have to do with the latter. On this question | imagine 
he would say that while there is no necessity that any particular man, say, 
should exist, it is necessary that some man or other exist, and that this is 
sufficient to render the relevant universal minor premises necessary in the 
way appropriate for demonstration, even though their referents are not 
necessary existents. The passage from GA II.6 quoted above (p. 157) seems 
to support this, suggesting perhaps that the amenability of things which 
come to be to demonstration lies in the fact that there is an eternal coming 
to be of things of the relevant kind. This is a large problem, but the question 
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will be to understand why at PA |.1 640a1 Aristotle allows demonstration in 
natural science; that he does is clear from that text and its parallel in Phys. 
11.9.) 


In the preface to his Aristotelian Explorations (Lloyd 1996a), G. E. R. Lloyd 
reflects on our methodological differences, referring to me by name and 
then speaking of the ‘lumpers’ and the ‘splitters’. But as the foregoing 
discussion shows, | don't /ump together essentially different conceptions 

and practices of demonstration, rather | attempt to relate or even connect 
apparently different ones, by searching out essential similarities. (Lloyd's 
view is developed in his 1996b; see Wians 1992 for (p.185) criticism of the 
original version. | provide some detailed replies to Lloyd myself in chapter 

8 below, in nn. 1, 15, and 18.) The division is not between ‘lumpers’ and 
‘splitters’, but between integrators and fragmenters. And an increasing 
number of scholars, approaching the relationship between the Analytics and 
the biological works with (to adapt Nietzsche's words) a tuning fork and not a 
hammer (or a wedge), have found much consonance. Among the scholarship 
in this vein | may mention Lennox 1997a and 1997b (and cf. his additional 
remarks in Lennox 2001b, where Lennox 1997a are 1997b and reprinted), 
and Leunissen 2010a (my largely favorable comments on which appear in 
the same volume as does her chapter, as Gotthelf 2010); and see Charles 
2000, ch. 12 for a nuanced intermediate view, though one with important 
integrationist sympathies. 72 


Notes: 


On the place of this chapter in my work, see the Preface above, pp. vii-viii. 
The chapter appeared in print originally in Philosophical Issues in Aristotle's 
Biology (Gotthelf and Lennox 1987). It is an appropriate bridge between Part 
| on teleology and Part II on first principles and explanatory structure, since 
it treats, among other topics, the way teleological principles enter into the 
structure of explanation. Chapter 8, which follows immediately, supplements 
the present chapter in important ways. 


(1) Barnes 1975b, 77, 84. 


(2) ‘For centuries, learned Aristotelians sought and found the influence of the 
Posterior Analytics on the scientific moayuatefat; more recently, impressed 
by the Syllogistic content of the Posterior Analytics, scholars have tried to 
divorce that work from the rest of the Aristotelian corpus. If, instead, we 
liberate Apodeictic from the shackles of Syllogistic, we may again look for the 
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influence of the Analytics on Aristotle's scientific and philosophical practice...| 
do not pretend to know how much we shall find; but | now think, as | once did 
not, that the search is worth undertaking’ (Barnes 1981, 58). 


(3) Balme 1972, v, 69. (James Lennox has since shown, in Lennox 2010b, 
that there is a greater unity to PA | than Balme had recognized. See also my 
discussion of the aporia across PA |.1, 4, and 5 in chapter 9 below, pp. 186- 
89, though Lennox makes a much fuller case for the book's unity.) Because 
of its methodological character, PA | can serve as a bridge between the 
general theory of APo. and the practice in both PA II-IV and the rest of the 
biology proper. See, e.g., Lennox 1987a, 114-15 (2001b, 29-30) and now 
2010b. 


(4) Only ‘in effect’, if epistemon does not as noun carry back all the way 
to phusikés, but the enterprise is in any case explicitly called epistemeé at 
639a3. 


(5) Cf. Grene 1985. 

(6) See ‘Additional note on PA I.1 639b21-640a9’ below, pp. 182-85. 

(7) See below, p. 175. 

(8) 491a13-14. Cf. Kullmann 1974, 81 n. 8 and Lennox 1987a, 101-102. 


(9) Here | have softened Peck's translation, which reads: ‘but as soon as we 
begin to deal with those things that come into being though a process of 
formation, we find there are several first principles...principles, however, of 
a different kind and not all of the same kind’. The Greek of the last clause 

is tpd6mov 5’ GAAov Kal Ob M&oat TOV AVTd6V, and means that the additional 
principles in this case are of another manner from the ti est/, and that these 
additional ones are different from each other. There is no reason to exclude 
the ti esti from being one of the principles of gignomena. 


(10) 742b23-36: tr. Peck, with one change, noted. The Greek in Drossaart 
Lulofs's OCT edition reads: kaftot Kata ToOTOV Tov Adyov...ovV8EVOC (b25) 
and5eEtc Zotat tTOv di6iwv: gaivetat 6’ oboa NOAADY, THV EV yLyVOHEVWY 
del tTHv 5’ GvTWV, EEL KAL TO Tplywvov EXEW Suolv opBaic toac cael Kat 

TO THY SLAUETPOV AODUUETPOV Elval POG THY TAEvpav giSLov, GAA’ SUWC 
EOTLY ADTWV aiTLOV TL Kal ANOSELELC. TO HEV OLV UN Nadvtwv GELobv Cntetv 
(b30) apxnAv AEVETAL KAAWC, TO SE THV 6VTWV GEL KAL YLYVOHEVWV TAVTWV OU 
KaAWG, GAA’ Goat THV diSiwv apxal tTuyyadvovowy oboat: Thc Yap AEXAG GAAN 
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YVWolc Kal ODK AaNdSELELC. KOXN 6’ Ev EV Toic AktvATOLC TO Tl EOTLV, Ev 5E 
Tog ylyVvOuEVOLG ASN mMAetouc—tpdnov 6’ GAAov Kal oD Mdoat (635) Tov avTOV 
—wv ula tov &pPLOudv 6Gev Ff K(vnolc EoTwv. 616 Ndvta Ta Evatua KapSiav ExEt 
TIOWTOV... 


(11) This passage is interesting for at least one other reason as well. As 
discussed in my ‘Additional Note on PA 1.1 639b21-640a9’ (below, pp. 182- 
84), it seems to reveal Aristotle's sensitivity to the issue of how non-eternal 
objects could be the subject of a demonstrative science, and suggests, as 

| propose in that Note, his solution: though we do not have objects which 
‘always are’, we do have objects which ‘always come to be’, and that will 
somehow be sufficient to guarantee the reference of the subject term in the 
propositions of the science. For details, see below, p. 184. 


There are other places in the biology where Aristotle betrays sensitivity 

to concerns expressed in the Posterior Analytics. For example, at 747b27- 
748a14 (and ff.) he considers and rejects an explanation of the sterility of 
mules on grounds that it does not proceed from the principles proper to the 
subject matter. (The explanation also rests on premises that are false, but 
that is a second difficulty.) Here too the term apodeixis is used, for what this 
proffered explanation would be if successful. 


(12) The immediate beginning places PA II-IV relative to the historiai 
concerning the animals (probably, though not necessarily, our HA), as 
investigating (episkepteon) ‘on account of what causes’ the parts of each 
animal are as they had been said there to be. The passage has the ring of 
the lecture room, and may well be placing II-IV relative to a previous course 
based on (something like) our HA. But it is interesting that we are asked 

to put aside (chorisantas kath’ hauta) what was said there, since as David 
Balme has observed, II-IlV quotes all the data which it explains (referring us 
to the historia or the historiai only for additional descriptive information not 
relevant to the present explanatory task). See in the Coda below, p. 397, on 
the relative dates of these two treatises. 


(13) | say ‘our’ because the chapter divisions have no ancient authority, 
and are not found in the manuscripts, nor in any printed edition before the 
second Basel edition of 1539. The Basel divisions, which were taken over 
by Bekker, are identical to those in the 1492 Venice edition of Theodorus 
Gaza's Latin translation of the biology, De Animalibus ( = HA, PA, GA), 

in which we are told that ‘Sebastianus Manilius Romanus recognouit & 

per capita disposuit’. The great majority of these mirror the unnumbered 
divisions produced via enlarged initials in the first printed edition (Venice 
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1476), prepared just before Gaza's death, though Manilius redid a significant 
minority. Whether Gaza himself produced the 1476 division, however, is 
unclear. (My thanks to the British Library for making all these wonderful 
editions so easily available.) It is worth remembering that our chapter 
divisions are the construct of late medieval or Renaissance editors, and not 
Aristotle's own, and reading the text right through them to see if its import 
changes. Sometimes it does. (For more details on the origin of the chapter 
divisions, see now Beullens and Gotthelf 2007, 477-83, 503-508.) 


(14) ...ta men pros ta erga kai ten ousian hekastoi ton zoion, ta de pros to 
beltion é cheiron... (648a15-16; cf. 647b629-30). 


(15) The subject of the sentence is actually all ‘complete’ (te/eia) animals, but 
see below nn. 40, 45. 


(16) Cf. HA |. 491a19-25 on doing man first and going top to bottom. The 

‘up’ and ‘down’ of spatial direction is given, of course, by the outermost 
sphere and the center of the earth. Biological ‘up’ and ‘down’ is given 
functionally (ergo/): the ‘up’ is the direction of ‘the part from which is derived 
the distribution of nutriment and [thus] the grown of each thing’, the ‘down’ 
‘the part in which it finally ends’. In animals, then, the ‘up’ is where the 
mouth is, in plants, where the roots are. Cf. JA 4 705a27-b8 and Lennox 
1985b. 


(17) In the Loeb edition (Peck and Forster 1961, 15-18) Peck tabulates the 
parts discussed. 


(18) Lennox 1987a, 109-14 (2001b, 25-29); cf. now chapter 9 below, and 
chapter 14, pp. 297-99. 


(19) This may be lecture-preparer's glue, as may 685b27-28, introducing 

the resumption of discussion of externals in the blooded, since the latter 
discussion has the feel of a self-contained essay, with striking echoes of the 
Timaeus, and our PA II-IV could well be an amalgam, as | + II-IV surely is, but 
this does not matter for our purposes. 


(20) David Balme's rendering of EnaugotepiZetv. Peck's ‘dualizing’ is 
misleading, as the animals do not in fact fall into both of the two contrary 
groups. See now Balme 1991 ad 589a21. 


(21) e.g., that it congeals when separated from the body (649b28-9). At 
651a5ff. basic facts about hot and cold help to explain how congealing takes 
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place, and why some blood (i.e., the blood of some animals) congeals more 
than (that of) others. On how complete this account of blood is, see the next 
chapter, n. 18. 


(22) Il.4 passim. 

(23) 649b28ff.; 651a7-10 (and surroundings); 650635-36 (and surroundings). 
(24) 651a26-29, 33-36. 

(25) 651b32-36. 

(26) 652a31-33, and Il.7 passim. 

(27) 652b34-653a8. 

(28) 654a3-8. 


(29) As | discuss below (pp. 174-75), in most cases in PA II-lV, premises about 
the matter function in explanation only in conjunction with premises about 
the final cause. But, as John Cooper has shown, all explanations that appeal 
to hypothetical necessity, and most teleological explanations generally, 

do make use of distinct premises about the nature of the matter. (Cf. esp. 
Cooper 1987, 255-64, and Balme 1987c, 283-85.) 


(30) 650b2-3, 651al15. In the latter passage Aristotle says this makes the 
blood the matter of the (blooded) living thing. For an interesting discussion of 
this see Freeland 1987, 398-404. The argument that concludes with 650b2- 

3 seems an example of one that establishes blood's function rather than one 
that uses that knowledge to explain its presence: surely blood isn't the final 
form of nourishment because (explanatorily) it is the only fluid in the blood- 
vessels. That is what helps us to know that blood must be nourishment, but 
does not explain it. The demonstration itself is probably signaled by the 
heneka in b2, but is not actually given. Cf. below, pp. 164-65 and n. 35. 


(31) Lard and suet: 651a20-24; cf. 651b28-30, 652a7-10. Marrow, 651b20, 
652a2-23. Note the definition of marrow which results (al19-23) from the 
investigation: it mentions material, final, efficient, and (as some combination 
of the preceding) formal causes. This is a fairly rare paradigm of the sort 

of definition of a part that each of the discussions of the uniform parts, and 
probably of the non-uniform parts as well, is aimed at. It presupposes, and 
can probably be seen as embedded in, the explanation of the presence of 
marrow that precedes, and as such has at least an affinity with the second of 
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the three types of definition in APo. ||.8-10. Cf. Robert Bolton's discussion of 
the three forms of definitions in Bolton 1987, 142-46, and cf. below, pp. 164- 
65 (with n. 35) and pp. 167-68. 


(32) Flesh and its analogue: 653b20-30 (cf. b22-23: ton logon...horizometha). 
Bone and its analogues: 653b30-36 and ff. (to end of II.8), 654b27-29 (and 
most of 11.9). 


(33) Hair and blood-vessels: 665b9-16, and III.4-5 passim. Liver and spleen: 
670a20-21. Here too, many facts about the presence of uniform parts will be 
explained by reference to the needs of the non-uniform parts, and someone 
might therefore expect discussion of the latter to precede discussion of the 
former. But, aS noted above (n. 29), these explanations via hypothetical 
necessity presuppose certain facts about the uniform parts, and it is certainly 
reasonable that these facts should be stated first. (Certain facts about the 
matter will only be explained teleologically, by reference to the needs of 

the whole organism and the irreducible dunameis for the fulfillment of those 
needs, but again those explanations will presuppose the sort of facts about 
the matter given in the early parts of PA Il.) 


(34) Ill.2, esp. 662627, b30-663a8. Aristotle seems to me not to have 
progressed as far in his explanation of horns as he has with most other 
organs, since he does not seem to be able to isolate the class of horn 
possessors, and so has to describe it as including animals that have no 
means of defense other than horns. It may be that he has independent 
explanations for why these others have the means of defense they do, 

and why horn-possessors cannot have any of those, and believes that 

horns are the only possible means left. But there is no indication of that, 
and we probably have an example of an obvious way in which PA II-IV is 
incomplete (and was probably thought to be so). But we can see how this 
sort of incompleteness does not in the least stop the treatise from having the 
structure which it would have if it were complete in this sense. There is just 
a gap, and a temporary filler, where the ultimate explanatory differentia(e) 
of horned animals qua horned will go. But it is worth noting that the filler is 
not without explanatory value. At its present stage the demonstration has 
the form ‘Horns belong to all live-bearing animals that are not polydactylous 
and do not have another means of defense; being live-bearing and not 
polydactylous with no non-horn means of defense belongs to all horn- 
possessors.’ (‘Horn-possessors’: where there isn't a ready-made name for the 
widest class that possesses a feature x, Aristotle often describes the group 
as ‘those which have x’, and often summarizes by saying ‘we have now 
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discussed on account of what causes those which have x have x’.) As for the 
useless horns in the deer, Theophrastus was puzzled too: cf. his Metaphysics 
9 10b11-14 (Ross and Fobes 1929), discussed in Lennox 1985b, 148-49 
[Lennox 2001b, 264-45]. (G. E. R. Lloyd is surely unfair in suggesting that the 
‘temporary filler’ | have provided is meant as a paradigm of what | claim is 
the demonstrative character of Aristotle’s explanations [Lloyd 1990, 33 n. 
85; 1991, 396 n. 85]. See Lennox 1997a for more on the syllogistic character 
of Aristotle’s explanations in PA.) 


(35) The arguments aimed at establishing what the cause of the part in 
question is, amount, | believe, to attempts to establish the definitions of 
these parts, in the spirit of APo. II.8-10, much as Robert Bolton explains it in 
Bolton 1987. According to APo., these arguments should not, of course, be 
demonstrations of the definitions they establish, and it would be interesting 
to explore their form in PA II-IV, as Bolton has done in Bolton 1987 for some 
of the arguments in GA I-Il. Bolton argues, with respect to the theory of APo. 
and the practice of GA I-ll, that the definition-establishing arguments are not 
essentially dialectical, though they may contain dialectical parts, because 
they rely on empirical data in ways not permitted or countenanced by 
dialectic proper, and appeal to explanatory relations not properly introduced 
in dialectic. Endoxa, according to Bolton, are often brought in as alternative 
hypotheses to be examined against, and refuted by, the empirical data, and 
| think this is right for the cause-establishing arguments in PA II-IV. (Cf. n. 42 
below.) In the course of Freeland 1990, Cynthia Freeland has attempted to 
show the same thing for Meteorology I-III. (Malcolm Wilson is preparing a full- 
length study of Meteor. I-lll; for now see Wilson 2009.) 


(36) Our passage will exhibit one more dimension of the exposition in PA Il- 
IV. In addition to arguments establishing the causes, and demonstrations 
that exhibit them, there will be stretches of text expounding the facts whose 
explanations are to be given. (Cf. n. 12 above.) Finally, in understanding 
what is going on in PA Il-IV, it must not be forgotten that what we have are 
lecture notes, or memoranda for students, and not really finished ‘treatises’, 
as we are wont to call them. 


(37) 674a9-b17; tr. Peck, occasionally modified. Peck's Greek (with my 
numbering inserted) reads as follows: ([1] 674a9-12) umd 5€ TO UNdédTWLO 
KEtTal 1 KOLALa Toic TWOtC, Totc LEV EXOVOLV Oidogayov f TEAEUTH TOTO TO 
UOPLoV, Toic 6E UN ExovoL EVOUC TPdC TH OTOYATL TAC 5E KOLALaG EXOUEVOV 
TO KAAOUUEVOV EvtEpov. ([2] al2-16) 6’ Av 6’ aitiav Exet Tata TH WSPLAa 
TOV CWWV EKAOTOV, PAVEPOV TdOLv. Kal yap SEEOSaL thy EiceABodoav 
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TpoPNy Kal Thy EELKUAoHEVNV AvaykKatov EKTENWal, Kal Lh TOV AVTOV TOTOV 
ElvVal TAC T’ ANEMTOV Kal TOD MEPLTTWHATOS, elvat té twa bei TOrov év W 
UETABGAAEL. ([3] al6-21) TO HEV yap Thv EidEABODOAY EEE USPLOV, TO 5E 

TO MEP(TTWHA TO AyPNotov: WoTlEp SE xPdvocG ETEPOG EKATEPOV TOUTWV, 
avayKaiov StetAA@Oat kat Totc T6MOLC. HAAG MEPL HEV TOUTWV EV TOC MEPL 
THY VEVEOLV Kal THY TPOONY OiKELOTEPHG EOTLV O Stoployc: ([4] a21-27) mEpl 
5€ Thc Stam~opac THs KOLALAG Kal THV GVUVTEAWV OPLWV vodV EMLOKETITEOV. 
OUTE YAP Toic HEYEPEOL OUTE Toic EtSEoLlv OUOlac ExoVOlW AAANAOLS TA CHA: 
GAA’ Goa HEV EOTLY AOTHV AUQW5OVTA THV Evatuwv Kal THV CWoTdKWV, lav 
Exel KOLA(av, olov GVOPWTOC Kal KOWV Kal A€WV Kal TAAAA SOA TOAVECKTVAG, 
Kal 60a WWvvxXa, oiov inmoc, dpEbdc, Svoc, Kal 6oa StyaAd EV AUQWEOVTA 

5é, olov 0c, ([5] a27-b7) MANv el Tt Ota WEvEBOS TO GWUATOG Kai Thy THC 
TooMhc SUvautv, odoav oObK EbTENTOV GAA’ AKAVOWHSN Kal EVALKHV, EXEL 
TIAE(OUG, OLOV KHUNAOG, WOTIED Kal TX KEPATOMOPA. TA YAO KEPATOMOPA OUK 
EOTLY AUPWS5OVTA. Sta TODTO SE KaL A KaUNAOG OV TWV AUQWSS6VTWV EOTiv, 
a&KEPATOG ObGA, SLA TO AVAYKALOTEPOV Eivat AUTH THY KOAlav ExELV TOLAOTHV 
f) tobc MpocBiouc O56vtTac. WoT’ Emel TADTNHV OVOlav ExeEt Toic UA AUMW5OoVOL, 
Kal TA EPL TODS O66vTAaC OUO(WC EXEL AUTH, Wo OLSEV SvtTac MpoEpyou. Aya 
52 Kal émet fh TPOMA &kavOwsnc, thy 6& VAWTTAaV aveyKN CAPKWHN Eivat, 
TPOG OKANPOTHTA TOD OVPAVOD KATAKEXPNTAL TH EK TWV OS66VTWV VEWSEL F 
MUOLC. KaL UNPUKGTEL 6’ A KaUNAOS WoTEP TA KEPATOMOPA, Sta TO TAC KOLALAC 
OvOtac EXEW Toic KEpatogdpotc. ([6] b7-15) ToUtTWv 5’ Exkaotov mAElouc EXEL 
KOLA(ac, olov TPdBatov, Bodc, atE, EAagoc, kai THAAG TH TOLADTA TAV TWWV, 
OmWcs EmELSN Thc Epyaotac EAAEiMEL MEPL THY TOOMNHV A AELtTOUpyla fh TOD 
OTO"UaTOC Sta Thy EVSELAV THWV O56VTWV, A THV KOLALWY ETEPA TIPOCG ETEPAC 
S5EXNTAL THY TPOMHV, H HEV AKATEPYAOTOV, Fh SE KATELPYAGHEVNY GAAOV, 
5€ nmd&unav, fh 6E Aelav. 610 TA TOLADTA TWV CWWV TIAE(OUG EXEL TOTMOUCG Kal 
WOpLa. KaAODVTaL SE TADTA KOLALA Kal KEKPUMAAOC Kal Extvoc Kal AvuUcTPOV. 
([7] b15-17) 6v 6’ Exel tTodrov Tabta Mpdc GAANAG TH BEGEL Kal Toic ElSEOLV, 
EK TE THC Lotopiacs Thc mMEpl TA CHa Set Gewpeiv kal EK TOV AVATOUOWY. 


(38) The esophagus has already been said to be continuous with the mouth at 
650a15 and again at 664a21-25. 


(39) For an example, cf. n. 43 below. 


(40) Peck's own translation of civai té twa Set tTémov év W WETABGAAEL in al6 
—‘and there must also be another place where the change is effected’ (m 
emphasis)—makes it sound as if we are getting an explanation for the 
presence of the esophagus as well as for that of the stomach and intestines. 
That of course can't be what Aristotle is saying, and the word Peck translates 
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‘another’ is twwa—‘a certain’. It's the same place—the stomach—where 
unconcocted food is first received and then concocted. Aristotle's reason 

for describing that one place in two ways may lie in the premises he thinks 
he needs to establish that that same place can't also be used to store the 
residue of concoction prior to expulsion. (Lennox's translation of the relevant 
clause at al6, as usual when his and Peck's differ, is noticeably truer to 
Aristotle's text.) Though the subject of this sentence is the unrestricted ‘all 
animals’ (tHv CWwwWv Ekaotov, al3), what Aristotle says elsewhere may imply 
a restriction to ‘complete animals’ (teAela Cwa)—cf. n. 45 below. Since the 
discussion from II.10 to IV.4 is in any case focused on the blooded animals, 
these too may be the domain under consideration in the present statement. 


(41) e.g., 94a7-9. On this see, again, Bolton 1987, 143-44, and Bolton 1976. 


(42) A lesson of this is that identifying what an organ does is not sufficient 

to explain its presence. One must go on to show why the organisms which 
have it need something that does what it does or are otherwise better off 
for having it rather than not. It seems too that for Aristotle to call what some 
organ does its function (ergon) is for him to say both that it does that, and 
that it is necessary (or better) for the organism that it do that. This has 
interesting parallels with the contemporary account of functions given by 
Larry Wright, on which see section III of my ‘Postscript 1986’ in chapter 1 
above. 


(43) For an example see the discussion of the function of the windpipe at 
664a35-b19 (and note yet another of Aristotle's humorous plays on words in 
his concluding sentence). 


(44) If Bolton is right to view the ‘nominal’ definition as involving an assertion 
of existence: cf. Bolton 1987, 158 n. 55 and Bolton 1976. (For a contrasting 
view see Charles 2000, pt. I.) 


(45) As noted above in n. 15, the subject of the sentence is actually all 
‘complete’ (te/eia) animals. It is hard to see why there is the restriction. 

In his note to 655b29-30, Peck suggests, with references to GA, that only 

the live-bearing animals are teleia. At 682a34, however, all of the blooded 
seem to be so called. But then most even of the bloodless have these three 
‘most necessary’ parts, with soul-source in the middle, and even most of the 
testacea (cf. 681b31-682a2). One has to go, it seems, to the lowest of the 
low, the poor ascidian (tethua), to find an animal which, though it has distinct 
openings by which it takes in fluid matter for food and lets out the surplus 
moisture, ‘has no evident residue like the other testacea’. These, and some 
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equally (or more) primitive creatures, the sea-anemones (‘the ones called 
knides or akalephai, which are not testacea but fall outside of the gené which 
have been divided off’, 681a36-b2), Aristotle says, are barely animals, having 
as they do several features that make them plant-like, including the lack of 
residue. The sea-anemones ‘tend towards the plants because their nature is 
incomplete (ateles) and they quickly attach themselves to rocks; and further, 
because they have no apparent residue though they have a mouth’ (681b6- 
8). Could Aristotle have had (only) these creatures in mind when he qualified 
his statement in II.10? 


(46) At this level Aristotle is probably talking more about ‘systems’, e.g., 
‘mouth-esophagus (if present)-stomach-liver-etc.’ and ‘intestines-kidney- 
bladder-etc.’ than specifically and only about stomach and intestines. 


(47) See below, p. 172. Part of the physiological story had been noted already 
in PA II-IV, in connection with the nutritive function of blood, at 650a2ff.: 
‘Everything that grows must of necessity take food. This food is always 
supplied by fluid and solid matter, and the concoction and transformation 

of these is effected by the agency (dunamis) of heat’ (Emet 6’ avayKn na&v 

TO AVDEAVOHEVOV AaUBaVELW TPOMHV, H SE TOON Naot EE VypOD Kal Enpod, 
Kal TOOTWV F TEWLG yivETat Kal AH HETABOAN Sta TAS TOD BEPUOD SuVayEWG). 
This is in line with the already noted frequent use of the facts about the 
elementary powers and their interaction throughout the discussion of 
uniform parts. 


(48) It would not be amiss to see a vague development hypothesis in 
the background: if they are correlated in being, their production in the 
generative process is probably connected. 


(49) If someone were to argue that a separately written discussion of birds 
and fish, and the reference to ‘the animal historia and the dissections’, were 
both inserted between a continuous discussion of stomachs in live-bearing 
animals, he would get no objection from me, though these things are always 
hard to decide. (On ‘dissections’ cf. Lennox 1987a, 97 n. 16 [2001b, 35 n. 
16].) 


(50) MOAAWY yap Fh MOVOLSG AVAYETAL TIPOG TAUTACG TAC aPXaC (648a23). 


(51) 648b4-10; tr. mine, with help from Peck. Peck's Greek reads: Emel STL 

y’ aitia tTadta oxe5ov Kal Savatovu Kal Twi\c Eotkev Eivat gavepdv, Ett 6’ 
UMvou Kal EyYENYOPGEWS Kal AKUAS Kal yApwc Kal vdoou Kal Dytelac, AAA’ OD 
TOAXUTNTES Kal AELOTHTEC ODSE BaPUTNTES Kal KOUPOTNTES OVS’ GAAO THV 


Page 40 of 45 First Principles in Aristotle's Parts of Animals 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


TOLOUTWV OLSEV WC EinEtv. Kal TOOT’ EDAGYWC GUUBEBNKEV: KAaBdGMED yap Ev 
ETEPOLC ELPNTAL MPOTEPOV, APXal THV QuUGltKWV OTOLyE(WV aUTatl Eiol, BEOUOV 
Kal woxpdv Kal Enpov Kal Dypdv. 


(52) When one begins to make close comparisons between the practice in the 
biology and the theory in Posterior Analytics, one will want to ask whether 
the study of animals (or, for that matter, animal parts, animal generation, 
etc.) is the unit epistémé, or rather the whole study of nature (phusiké, 
‘second philosophy’), or whether in the end it doesn't much matter. At 

that point one will want to consider the relationship between the studies 

of the elements in such treatises as GC and Meteor. IV and the biology, 

and perhaps to compare that relationship with the APo. account(s) of the 
relationship between ‘superordinate’ and ‘subordinate’ sciences. The biology 
clearly draws causes from the prior (portion of the) science, though here 

the borrowed (material) causes are secondary to the (final) causes which 
belong to the biology itself. See also Bolton 1987, 158 n. 56 (and now Lennox 
1997a). 


(53) | sidestep here some complicated, if fascinating, questions about these 
posits. First of all, there are many explanations in PA where the class of 
animals whose possession of a feature is being explained does not constitute 
a genos and does not have a name. One example is the class of animals 
whose possession of four stomachs is being explained in our PA III.14 
passage; another (a subset of that class) is the widest class of possessors of 
four stomachs which gets a single explanation, the horned animals. They are 
identified by a description, and not a name, a common practice in biology 
(Balme 1987b, 81-85). | will need to make clear what sort of nature is being 
posted. 


Now, it may be that the fact that explanation takes place at the level of 
horned animals is grounds for viewing them as a genos, and that raises the 
question generally of how gené are fixed in Aristotle. Here PA |.4 is of utmost 
importance, stating as it does that one should take as one's gené those 
classes which ‘have been satisfactorily marked off by popular usage and 
possess a single nature (mia phusis) in common and forms not far separated 
in them—bird and fish and any other that is unnamed but like the kind 
embraces the forms that are in it’ (644b1-7, tr. Balme, with ‘kind’ and ‘forms’ 
in place of ‘genus’ and ‘species’). But there is a question of whether PA 1.4 
refers primarily to the initial stages of a science, before causes have been 
systematically identified, or refers equally to the developed stages. Lying 
behind this are questions about what counts as a ‘single nature’, how one 
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grasps these natures initially, and how one establishes that what one took 

as single natures really are. [Some of these issues are discussed in Charles 
1990 and 2000, and in Lennox 1990 and 2004; cf. also Balme 1987b, 78-89. | 
review their positions and develop my own in chapter 12 below.] 


(54) d&pxr 6E Thc OKEWEeWC OMOPELEVOLC Oic EiWOAUEV KEAGOat MOAAGKLG 
TPOG Tv WEBOSov Thv guotkhyv...Aristotle names two additional sets of 
hupothemena: the six directions, and the fact that the archai of change 

of place are ‘thrusting and pulling’ (Forster). In the discussion of family 
resemblance in GA IV.3 Aristotle identifies three katholou hupotheseis 
(768b5-6) required for the discussion, two of which derive from the general 
theory of interaction presented in GC (as the apparent reference at 768b23- 
24 suggests). 


(55) 639624, 642a9; cf. 642a33 and Phys. Il.9 199b34ff. 


(56) Cooper rightly makes a distinction between strict hypothetical necessity, 
which explains some feature of an animal as necessitated by the being or 
essence of the kind in question, and explanation by reference to what is 
better for the kind from among several alternatives all of which are possible 
to it. | take it, though, that in the ouden mateén principle quoted in its fullest 
form in JA 2 but mentioned frequently elsewhere (cf. Bonitz, Ind. Arist. 
836b28ff.), Aristotle means to collapse the two sorts of explanation into one. 
If a nature always makes what is best from among what is possible to the 
being of a kind of animal, then surely if there is only one possibility available 
to that being, it will choose that one (rather than, say, some alternative 
which would make the animal's being impossible). Cf. chapter 10 below, pp. 
235-36, for an occurrence of the principle in which this may be the case. 

On the principle generally, see Lennox 1997b. [Added 2011: In the follwing 
chapter, | separate out more clearly three premises here: that formal natures 
exist, that they are ends, and that they are best-organized. See pp. 191-92, 
and in the Coda, p. 393.] 


(57) 639b22, 640b4ff., GA V.8 789b2-4, Phys. II.8 198b12ff., and see chapters 
1-4 above. 


(58) Cf. Furth 1987, 24-25 (with n. 3) and 33 [= Furth 1988, 69-70 (with n.4) 
and 79), and, of course, Part | of the present volume, passim. 


(59) 640a33-b1, tr. Balme. Peck's Greek reads: 510 UGALOTa HEV AEKTEOV WC 
emet6ry TOOT’ Hv TO AVOPWMW Elvat, Sta TOOTO TabT’ EXEL: OD yap EVSEXETAL 
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elvat &vEev TOV LOpiwyv TovTwv. ci 6 uN, 6 TL EyyOTATA TOUTOD, Kai A STL 
SAW A60vaTOV GAAWG, f} KAADS ye OUTWC. TAOTa 6’ ENETAL... 


(60) For further details see below, chapter 10, pp. 219-20 with n. 4. 


(61) Other views of this passage may be found in Kullmann 1974, 37 and 
Sorabji 1980, 155-56. The Balme-Cooper alternative seems supported by the 
rough parallel at 1.5 645b 28-33, with modes two and three collapsed into 
this passage's second way, as well as by Aristotle's practice in distinguishing 
modes (i) and (ii), as Cooper argues. | give some further evidence for this in 
chapter 10 below, esp. n. 4. 


(62) | argue in chapter 10 below (p. 232) that this is not a generic portion 
of the lobster's definition, so | bracket the passage, but include it for 
completeness. 


(63) Balme 1987d, 310; Pellegrin 1985, 99. 
(64) Cf., e.g., Barnes 1975a, 247. 


(65) The following is a possibly complete list of places in PA and JA where 
something labeled the ‘bios’ of some animal kind seems to serve as a given: 
657b29, 660633, 662b6, 662b15, 663b19, 665b3, 682b7, 682b13, 684a5, 
691a26, 693a4, 693a5, 693al1l1, 693al15, 694a2, 694a6 (text disputed), 
694a7, 694b7, 694b12, 694b16, 710a27, 713621, 713b28, 714a10, 714a21, 
714a23. Cf. the detailed and elaborate division of bio/ in HA |.1 (487a10- 
488b10), and the general discussion of bioi and praxeis in HA VII.1-2 
(588a16-590a18) and at the beginning of VII.12 (596b20-28). (See now also 
Lennox 2010a, though | don't think the paper's main argument is successful.) 


(66) 589a5-8, 589a29-590a12. 


(67) 669a8-13. Cf. Resp. 14, GA IV.2 767a30-4, and GC II.8 335a10. The 
explanation of the differences in mode of reproduction among types of 
animals in GA Il.1 (732a25-733b16) also makes use of differences in 
elemental blend. 


(68) Lear 1980, 10-11. 


(69) The clearest piece of evidence is, perhaps, Aristotle's actually doing so, 
for some sample explanations concerned with plants, in the later chapters 
of the Posterior Analytics. For references and discussion, cf. Lennox 1987a, 
95-96. (I owe the reference to Lear 1980 to Lennox's briefer discussion 


Page 43 of 45 First Principles in Aristotle's Parts of Animals 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


of this issue at the close of that paper.) As Alan Code pointed out in the 
discussion of this paper at the 1985 Cambridge/Trenton conference, the 
fact that Aristotle does not present his biological explanations in syllogisms, 
or even that they cannot be so presented (if that too is a fact), should 

not count against the demonstrative character of PA Il-IV. After all, Greek 
mathematics cannot be formalized within the unaugmented syllogistic 
Aristotle presents, and Aristotle does little to try to show that it can, but 
that doesn't stop him from using mathematics as an example (if not the 
paradigm) of demonstrative science. There is, of course, the question of 
whether and, if so, how Aristotle thought that the facts of natural science, 
which are most of them true only ‘for the most part’, could be syllogized. 
This is a difficult (but not, | think, insuperable) matter which must await 
another occasion. 


(70) See n. 6 above. 


(71) al16-22; tr. Charlton. Ross's Greek text reads: enet yap TO EVOL TOSi 
EOTLV, AVAYKN TO tTElyWvov 500 dpBaic foac ExEtv: GAA’ ODK Emel TODTO, 
EKELVO...EV BE TOIG YLYVOHEVOLSG EVEKG TOV AVATIGALV, El TO TEAOG EoTal fA EOTL, 
Kal TO EuTPOOOEDV EOTAL Ff EOTLV. 


(72) Some of the main ideas of this chapter were developed in an 
undergraduate seminar at Trenton State College in Spring 1985, which began 
with nine students. To the three noble souls who survived to the end, Don 
Angellini, Tom Church, and Laura Italiano, my gratitude for their stimulating 
attention and suggestions. Some of these ideas were anticipated in Kullmann 
1974. An earlier draft of the chapter was read as a paper at the Cambridge/ 
Trenton Conference on Aristotle's Philosophy of Biology, at King's College, 
Cambridge, in June 1985. | would like to thank all those who participated 

in an exceptionally valuable discussion, but especially David Balme, Myles 
Burnyeat, Alan Code, Jim Lennox, Geoffrey Lloyd, and Malcolm Schofield. 

An initially skeptical response by David Balme to an early outline of the first 
draft, and his suggestion that | try my thesis out on the ‘stomachs’ passage, 
helped shape some of the direction of this chapter. | am grateful to him for 
those comments. | owe thanks, too, to David Charles and Martha Nussbaum, 
for important discussions outside the Cambridge session, and to Cynthia 
Freeland, Joan Kung, Mario Mignucci, and, especially, Jim Lennox for very 
helpful written comments. 
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Abstract and Keywords 


This chapter explores the complexity of the axiomatic structure of 
Aristotelian biological explanation, building on the work of the previous 
chapter. Using Aristotle's explanatory account of the distinctive features 

of the elephant's trunk in Parts of Animals II.16, it is shown that these 
distinctive features are explained not from a single essential feature of the 
elephant, but from some seven basic features (which together perhaps 
constitute the essence of an elephant), when these features are taken along 
both with teleological principles and with principles pertaining to the material 
available to make the trunk. It is obServed further that as one builds a sub- 
science of elephants, in which all the common features of elephants are to 
be explained, the structure is immensely complicated; any diagram of that 
structure would need (at least) a third dimension, to capture the fact that 
explanation takes place at various levels of generality. 


Keywords: Aristotle, Parts of Animals, explanation, axiomatic structure, elephant's trunk 


In the previous chapter | argued that the explanations across PA II-IV 

have an implicit axiomatic structure. In the present chapter, | would like 

to illustrate further and to some extent develop that basic claim, via an 
examination of the explanation in PA II.16 of the elephant's unique ‘nose- 
passage’, its trunk (as we call it in English). | will not here be concerned with 
the syllogistic character of the explanation, but with its premises, and with 
the complex logical structure across the explanations in PA.1 


Page 1 of 15 The Elephant's Nose 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


(p.187) In the previous chapter and elsewhere | have used the term ‘linear 
branching structure’ to describe the structure of explanation across PA, but 
| now think this expression is, or can be, misleading, for it may suggest the 
following pattern 


_ Py - ne 
a Se a a 
a Py . 
F — P, = - _ 
io orn, 
S—M =P OU 
Ps bie 
Ps ~~. — FP 1a 
P= 
Page 


Figure 1 


(Fig. 1). | use ‘S’ for the subject kind (e.g., elephant), ‘M’ (from ‘middle term’) 
for a single feature that is explanatorily basic, and ‘P,’ for features which 
belong to elephants kath’ hauta, ‘in virtue of themselves’. 


On this model there is one essential! feature of the kind, and one only, and all 
other features are explained from it. Here, the structure does indeed branch 
outward, so that the right-hand end is much wider (or taller) than the left 
hand beginning. 


But this is not the structure | meant to impute to PA. The structure | 

described in the previous chapter differs from this on several counts. Let me 

start with two of them. 
(1) As John Cooper argued convincingly in his study of hypothetical 
necessity,2 and as | made clear at several places in the previous 
chapter, many explanations draw on premises about the matter, 
and do so in various ways.3 The paradigm Cooper offered is the 
move from eyes to eye lids via certain facts about material natures 
such as the necessary fluidity and thus easy penetrability of the 
only transparent materials available to an organism (viz., water 
and air), which are the only sort of materials that can serve as the 
organ or vehicle of sight.4 We will see other examples of premises 
concerning material natures shortly. In Figure 1, while some of the 
links between terms (e.g., between S and M) may be definitional, 
others (e.g., between M and P}) will depend on distinct premises 
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about material (p.188) natures; neither these premises, nor all of 
their terms, are represented in this diagram. 

(2) Also, although the diagram in Figure 1 presumes that one and 
only one feature of the subject kind S is essential (‘M’), in fact many 
explanations in Aristotle's biology proceed from multiple features 
of the animal kind in question, all of which are ‘givens’ for those 
explanations,5 none of which are explained anywhere else in PA, 
and for each of which there is good theoretical or intuitive reason 
to think that Aristotle considered them explanatorily basic and 
thus essential to the subject kind. My favorite example of such an 
explanation is that of the elephant, and it will be worth our time to 
stop over Aristotle's discussion of the animal in PA II.16. 


The discussion comes in the course of Aristotle's account of the various 
parts around the head, in the portion of that account in which he has been 
discussing the nature and placement of the parts where the organs of 

sight, hearing, and smell may be found, viz., the eyes, ears, and nose 
(mukter, ‘nostrils’ in the plural), and the associated parts such as eyelids 
and eyelashes. He mentions that the four-footed live-bearing animals do 
not differ much in their organ of smell, except for (i) those that have a 
‘snout’ (rugchos) in which jaws and nostrils coalesce—and (ii) the elephant, 
in which the ‘nose’ is absolutely unique (idiaitaton...ton allon zoion, 658b33- 
34) in respect of its extraordinary length and ability (dunamis, viz., its ability 
to grasp and transport objects, such as food to its mouth, and its strength 
—it can, e.g., uproot trees). Its length and ability need explanation, and the 
explanation proceeds from (what appears to be thought of as) the essential 
nature of the elephant. In fact, it proceeds arguably from perhaps as many 
as seven basic facts (certainly at least five) about the elephant (which | will 
label M,-M7), in a sequence of two premise steps. Of course the truth of 
Aristotle's attributions is not at issue, so we will not stop over that.6 


First, the elephant is a Swamp or marsh animal, in that it gets its food in 
water that is in some places deeper than the elephant is high (Mj, 659a2-4, 
14). Second, the elephant is blooded (M3, a4-5); it thus has a degree of heat 
which requires an internal organ of cooling (cf. Ill. 668634-669a3); but it is 

a pezon (M3, 659a3,4), which literally means ‘walker’ or ‘mover-on-land’ but 
in this context effectively means ‘air-cooler’.7 So, it has to breathe (that's Pj, 
659a4, from Mz and M3).8 But (p.189) because it must spend much time in 
deep water (Mj), it must be able to reach air quickly (I count that as P>, even 
though it is not entirely explicit in the text [but cf. a5]; Pz, then, follows from 
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P; and Mj). Yet because of its great size (M4, a7), it cannot do that in the 
standard way, by moving quickly out of the water onto land (P3: cannot move 
quickly from deep water to land, a5-7; this follows from M, and certain basic 
facts about movement in general regardless of whether the moving thing 

is living or not. | label premises that derive from the material nature of the 
animal, hj,..., h,).2 AS a consequence of that privative feature, P3, together 
with P2 (its need to reach air quickly), and material facts which entail what 
dispositional properties various structures of various materials will have, 

the elephant must have, or is best served by having, or is well-served by 
having, a breathing-instrument long enough to reach above the surface (Py, 
a9-15). Such an instrument is by definition a nose, and so the elephant has 
its distinctive long nose, its trunk. (More about the teleological principles that 
license these explanations in a moment.) 


But that extraordinary length would interfere with the elephant's activities 
on land unless the trunk were made of soft and pliable material, and so it is 
made of such material (Ps, al6-21, from P, and various material principles). 
Were Aristotle to go on to the constitution of such material, as he does 

of uniform parts elsewhere, he would probably point out that such a soft 
pliable material would have to be both earthy and watery, given certain 
necessary facts about the material dispositions that various material natures 
in combination give rise to. Such an explanation of the material elements 
that ultimately constitute a trunk would make use as premises of certain 
facts about the necessary natures of materials, facts developed quite 
systematically in Meteor. IV and elsewhere.10 


So, four different basic features of the elephant, M,-M,, are at work in 

the explanation of the extraordinary length and character of its nose. But 
Aristotle is not finished yet: the elephant's nose has not only a distinctive 
length but also a distinctive capacity to function as a strong grasping and 
moving instrument. At 659a23-25, Aristotle notes that in four-footed animals 
(Ms) that are many-toed (many-‘digited’, poludaktula), the front feet are 
typically there not only for the sake of supporting their weight but also ‘in 
place of hands’, i.e. for grasping and moving objects, such as food. | am 

not sure if being many-toed is explained by that fact, even if it facilitates 

it; if not, it probably counts as Me. In any case, the elephant cannot use its 
front feet that way: because of its great size (M4) and weight (which | take to 
follow directly from its size and the kind of materials needed to constitute a 
four-footed live-bearing animal of such size, for which reason | label its great 
weight Pg), its feet have to be devoted fully to the task of supporting that 
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weight (which privative property we could label P7). (Incidentally, as | have 
just suggested, the (p.190) 


hy. ju; —~ 








i A iy —= a oe Py 
a eee 7 


‘my or 


h, 
Teleological Principles) 


Figure 2 





term ‘four-footed’ at 659a23-24 may in fact be short for ‘four-footed live- 
bearing’,11 as is often the case when the context is live-bearing animals 
alone, and insofar as ‘live-bearing’ plays any role in the explanation, which is 
not entirely clear, it would be my seventh basic feature, M7.) So the front feet 
cannot be put to that very important use, but a soft and pliable breathing 
instrument of the kind that can be generated in an elephant can be so put, 
with no change or minimal change in its constitution, and so the elephant's 
nature puts it to that additional use (parakatachréta/, a21), as natures often 
do—which is another version of a teleological principle. | label the trunk's 
use for grasping and moving Pg—the final feature of the elephant's ‘nose’ 
discussed, and explained, in II.16. 


So, the diagram looks rather like the one given in Figure 2, and not like the 
simple one given above in Figure 1. 


As this diagram suggests, we have (i) material principles drawn from a 
prior study of the elemental powers, the four elements they constitute, 

and the uniform combinations they form. We have (ii) the postulation of 
the existence of an elephant kind (‘S’) with a distinctive formal nature. 

And we have (iii) the postulation of the existence of certain features of 

the elephant as basic—multiple features. From these we establish the 
existence of other features of the elephant as either necessary or better 
for it. While the diagrams required to exhibit the comparable structure of 
the explanations of other features of the elephant (or of some other (p.191) 
animal kind) may be less (or more) complicated than this one, they will not 
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be significantly different. The expression | have used, ‘linear, branching 
structure’, is perhaps not a very good one for this sort of structure. Although 
it is linear, in the sense of one-directional, it is not clear that the number 
of final features (Pis) on the right-hand side must be significantly greater 
than the number of primitive features (M;s) on the left. Of course there will 
be many more features that are explained than that do the explaining, 

but the bulk of the features may be intermediate ones, so that the figure 
does not strictly speaking branch out. In addition, we must not forget the 
material principles, and we must not forget one more thing—the role of 
the teleological principle or principles involved. | have claimed that there 
are at least two sorts of teleological principle involved, one which asserts 
that formal natures are ends and one which asserts that those natures 
operate for the best. Since the first of these principles is pervasive and the 
second frequent, and since they do not affect the layout of the terms of 
the explanation, but only the manner of their connection, | place them in 

a horizontal box at the bottom, to indicate their role in underwriting the 
explanations, without indication as to how exactly they do that. 


| said in the previous chapter that explanations which move from an 
animal's essential nature to what is necessary for the animal presuppose 
the postulation of these formal natures as ends,12 since the necessary 
features of the animal are necessitated conditionally on the formal nature's 
status as end, and not simply.13 The move to what is better (sc. than any 
other available option) requires, | have suggested, a stronger teleological 
principle than that, to the effect that a nature always produces what is best 
from among what is possible to the being of the kind of animal in question 
(IA 704b15-17, PA 687a15-16). But if one adds this premise to the already 
existing premises that the formal nature in question exists and that some 
feature would indeed be best for it from among all those possible (given the 
nature and materials available), then it would appear that this feature too 

is present of (conditional) necessity. But | have been cautioned by James 
Lennox that Aristotle seems at 640a35 to say precisely that these features 
do not belong of necessity to their possessors, and by David Charles that, as 
is the case on one standard model of practical reasoning, Aristotle may mean 
no more than that this is one good way to do it. In part my answer to Lennox 
is that these features are not necessitated by the formal nature or essence 
alone (which is the context of 640a33ff.); this does not rule out their being 
necessitated by the formal nature of essence together with an additional 
principle. As for Charles's hypothesis, none of the relevant passages in 

PA Il-IV clearly supports it: ‘better’ often seems to mean ‘better than any 
other option’ (cf. the equation of ‘better’ and ‘best’, in connection with the 
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general statement of the stronger principle, at JA 704b17), and ‘useful’ often 
(p.192) equates with heneka tou and does not as such imply options.14 So 
lam still inclined to think that the result does follow of necessity from the 
teleological principle at work. In any case, teleological principles of both 
sorts are certainly at work, and count as first principles of Aristotelian natural 
science.15 


Now, we must note that the entire diagram we produced, just as the whole 
of Il.16, is devoted to only one distinctive feature of the elephant. There 
will be some such diagram, of greater or lesser complexity, for each of the 
attributes, the sumbebékota kath’ hauta, of elephants recognized in PA. 
Each such explanation will start from one or more of the basic features of 
elephants, which include M,-M7 and possibly some others. So the diagram 
for features other than the trunk will to some extent overlap the one for 
the trunk, starting on the left with some of the same features—and in some 
cases going even part of the way along, as would be the case if some other 
feature, say some property of the elephant's lung, follows from the fact that 
it must breathe (P; in our diagram). 


And to complicate the matter yet further, let us remember that the elephant 
is only one of many indivisible animal kinds, so that the elephant kind must 
be labeled not just S but S;, and that there will be for the whole of PA II-IV as 
many Sjs, and as many such diagrams, as there are indivisible animal kinds 
recognized in those books. 


So, the structure of explanation differs from the simple one-starting-point 
model (Fig. 1) that arises from thinking only of one kind, and from thinking 
of there being only one feature of that kind which is essential, and from 
thinking that each of its attributes follows from the essential attribute 
alone. The actual structure differs from that simple one in including (i) basic 
premises about material natures, (ii) multiple essential features, and (iii) 
teleological principles of various sorts. It differs in one other very important 
respect as well, which | have discussed in the previous (p.193) chapter and 
elsewhere, but warrants more attention, and which wreaks havoc on the 
attempt to diagram the structure. It is the fact that Aristotle insists that 

(iv) explanation be at the proper level of generality, which is often well 
above that of the subject kinds he counts as the ousia/ of the world, such as 
elephant.16 


This requirement on explanation, that it be at the right level of generality, 
is obviously central to Aristotle. The very first issue of method in biological 
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explanation that he addresses in PA I|.1 (at 639a15, presented there as 

an aporia) is: should one ‘take each ousi/a singly and clarify its nature 
independently, making individual studies of, say, man or lion or ox and 

so on, or should one first posit the attributes common to all in respect of 
something common’? The solution, developed across PA |.4-5, is to opt for 
the latter, and indeed the explanations across PA II-IV are mostly given at 
the widest level of generality.17 In many cases, however, there are significant 
differences within a generic feature. So Aristotle outlines in PA I.5 a related 
pattern of explanation, which involves moving from those explanations of 
the generic feature to explanations of differences in those features, and this 
pattern is also common in PA II-IV.18 


(p.194) For example, observe how Aristotle proceeds in his explanation of 
eye-coverings in Il.13. He first (657a25) gives the widest class of animals 
that have eye-coverings; then briefly divides the eye-coverings, identifying 
the different types and indicating the widest class of animals that possess 
each type (a27); then gives the general cause for the presence of eye- 
coverings (a31); then divides the causes, showing how differences in the 
kind of protection needed or in the materials available to form a protective 
covering explain the differences in the eye covering found.19 Likewise, in 
111.14 Aristotle explains the presence of stomachs in all animals (p.195) from 
two basic facts about animals;29 then he explains differences of stomachs by 
reference to differences in the general cause of stomachs as such.21 


How, then, are such explanations linked to the ous/a, the indivisible kinds 
such as man, lion, ox, elephant? Aristotle does not spell that out in PA 1.5, 
but his practice, and the theory in the Analytics, makes clear that the answer 
is: by a type of covering explanation which James Lennox has called ‘A-type 
explanations’22 and which Richard McKirahan calls ‘application arguments’ .23 
All Ks must have (or go better by having) P; Ss are Ks; Ss must have (or go 
better by having) P. 


But what does explanation at the generic level do to our diagram? Notice 
that first we have to add to the elephant all the indivisible kinds there are, 
creating a long vertical sequence of S;s each of which has its own very 
complicated structure, with its various P;s. And then we have to move to 

a third dimension in which we have features R}j,..., Ry, which are various 
generic and analogical unities24 of the Pjs, and these have to be put on 
various levels in that dimension. For example, there is an R;, eyelid, which 
has various forms of eyelids at the first level (P.S), and is itself united with 
Rj, nictating membrane (itself, say, having various types), and R,, hard outer 
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eye, into a higher level unity, Rm, eye-covering. Then, for each of those 
features at each level in the third dimension, there will be one or (usually) 
more other features, perhaps each equally a generic or analogical unity, from 
which the former feature is ultimately explained. These basic explanatory 
features will each be a generic part of the essential nature of each indivisible 
kind of animal which has the feature being explained (as, e.g., being living 
and an animal is part of the essential nature of each stomach possessor, 
including the elephant).25 | am at a loss (p.196) as to how one could put all 
of this into a diagram of any sort. If one could, or could produce a three- 
dimensional physical model of the structure | have described, one would 
come a good deal closer to capturing that structure than does the diagram 

in Figure 2. Nevertheless, that diagram, together with the accompanying 
explanation, may give a fuller indication of what | have in mind, and had 
outlined in my earlier papers. And the diagram shows how hopelessly 
inadequate the first, simple model, and even the verbal image of a ‘linear 
branching structure’, is for capturing the three-dimensional structure actually 
there in PA II-IV. But it also shows how incredibly rich the logical structure of 
explanation is in Aristotle's biology, and how worth systematic study, from a 
philosophical point of view, the biological treatises are.26 


Notes: 


This chapter is based on a paper read to a 1995 conference on Aristotelian 
Biology in Bad Homburg organized by Wolfgang Kullmann and Sabine 
Follinger, and was published in the proceedings of that conference (Kullmann 
and Follinger 1997). For more details of its background see n. 26 below. 


(1) In several publications Geoffrey Lloyd has raised various questions about 
my thesis and its associated claims; | will respond to several of them in 

the course of this chapter. A fuller discussion will have to await another 
occasion, on which | will also want to discuss a fundamental difference 

in methodology that is worth mentioning here. Lloyd's focus has been on 
trying to identify differences between Aristotle's explanatory theory and 
practice. In some cases (as | argue below) the differences are illusory, 

and a more sensitive reading either of the Analytics or of the biology can 
show that. In others there are indeed differences, but the question remains 
how to we/ght them in judging the closeness of the practice to the theory. 
By contrast, my approach has been to look for similarities between the 
practice and the theory, especially the unevident ones. My own view, to 

put it loosely (and to be further specified and argued, as | say, on another 
occasion), is that the similarities far outweigh the differences. Lloyd's efforts 
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are salutary (and | have learned from them), but only, | think, if one does 
not ignore the fundamental similarities that are there to be found. For 
example, one common concern, expressed by many (myself included), 

is that while the Analytics aims (in part, anyway) to specify the structure 

of a completed science, the body of science in PA is not complete, nor 

was thought by Aristotle to be so. But as (e.g.) APo. II.8 93b12-14 makes 
clear, even if we have not yet discovered, with respect to any property or 
phenomenon, the ultimate middle term or cause, we do have, at any stage 
of explanatory science, features that are epistemologically basic—i.e., basic 
at that level of knowledge—and the explanations we are able to provide 

at that level will have many features of a full axiomatic structure, even if 
the epistemologically-first principles are not the ultimate ones in that case. 
Aristotle has said less than he might about the form(s) a science takes as 

it develops, but as the passage from APo. II cited above makes clear, there 
are rich hints in his extant work that we can develop. (See, e.g., the Coda 
below, on the revisability of Aristotelian science, pp. 394-97). A focus on 
the similarities between explanatory theory and practice (with a proper 
appreciation for apparent, and real, differences) might help point us to a 
richer exploitation of those hints. (On the APo. II.8 passage, see Bolton 1987, 
144-45.) For more on this general methodological difference with Lloyd, see 
above, pp. 184-85. 


(2) Cooper 1987. 

(3) See also Lennox 1997a, 163ff. 

(4) Cooper 1987, 255. 

(5) | explain the term ‘givens’ in the previous chapter, p. 178. 


(6) To follow the next three paragraphs, readers should consult Fig. 2 on p. 
190 below. 


(7) Cooling by air usually correlates with moving on land when the animal is 
blooded, although not always since cetaceans are air-coolers and thus in this 
sense peza—cf. 668b32-669a13, esp. a9-13. See also below, chapter 13, p. 
302 n. 20. 


(8) In Some cases in my analysis of this passage it will be disputable what 
exactly should count as a feature of the elephant for purpose of scientific 
explanation, and thus what term exactly we should designate by ‘P;’. The 
claims | make about the structure of the explanation Aristotle offers do not, 
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however, depend on how any such disputes are resolved, but only on it 
being the case that Aristotle thought that such disputes could be objectively 
resolved. 


(2) ‘h’ from huleé, since ‘M’ is already taken for ‘middle’. 
(10) See Gill 1997, 145ff. and Lennox 1997a, 163ff. 


(11) | translate zootokos as ‘live-bearing’, to capture in English the not-yet- 
technical feel of Aristotle's Greek. 


(12) Above, pp. 173-74. 


(13) That is one difference between natural and mathematical 
demonstrations. Cf. PA |.1 639b21-640a9 and the Additional Note to chapter 
7, pp. 182-84. 


(14) At a minimum we must remember that Aristotelian natures are stellar 
craftsmen of the highest standards, not merely minimally rational agents 
(cf. 639b19)—but the many passages in which Aristotle appeals to what is 
better or useful (etc.) do indeed need closer study before this issue can be 
fully resolved. 


(15) Geoffrey Lloyd has protested that such teleological principles are for 
Aristotle only regulative and not axiomatic (Lloyd 1990, 32). Now these 
principles are of course regulative of inquiry, but they also play a role in 
explanation, and Lloyd says nothing about that role. As for their status as 
first principles of explanation, Lloyd seems to expect that first principles 
must always have the initial self-evidence (to us) of the axiom of non- 
contradiction, or the equality axiom in mathematics, and he contrasts the 
elaborate series of arguments that Aristotle gives for teleology in Phys. II.8 
(and the character of the opponents’ denial) with the elenctic demonstration 
in Metaph. [.4. But non-contradiction must be known before anything can be 
known (or understood). The teleological principles are first principles of the 
operation only of formal natures, and neither the existence of these natures 
nor their first principles need be self-evident ‘to us’. The arguments in Phys. 
1.8 (and those across book II culminating in the arguments of chs. 8-9) are 
clearly dialectical (or in any case move from the phainomena). They thus 
qualify as arguments to first principles. On the role in explanations of the 
‘nature does nothing without a point’ principle, see also Lennox 1997b. 
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(16) In speaking of what we often call ‘species’ as the ousiai of the world, | do 
not mean to prejudice the question of the existence of particular or individual 
forms and/or essences, nor to suggest that species and not their particular 
members are the protai ousiai of the world. Nor, | think, does Aristotle. 

For discussion of how this language in PA | could be compatible with a 
metaphysics that treats particulars as prota/ ousiai (‘primary substances’), 
see Balme 1987c and Lennox 1987b, and see Balme's revised note to PA |.4 
644a24 in Balme 1992 ad loc. 


(17) For discussion of the aporia and its solution, and for examples of the 

PA practice, see my chapter 9, below. For further examples from PA, see 
Lennox 1987a. Lennox has also observed that it is a requirement of APo. 
|.4-5, Il.14, and passim that explanation be at the level of the widest class 
that possesses the feature—the primitive universal (whether that class is 
an authentic kind or merely the class of all the animals that have some 
other feature(s) in common). On APo. II.14 see also Balme's seminal Second 
Symposium Aristotelicum paper in its revised form, Balme 1987b. 


(18) | discuss this pattern of explanation at some length in chapter 9. In a bit 
more detail than | have given in the text above, the pattern goes like this: for 
each feature, identify first the widest class of animals that possess it. Then 
identify the variations (or differences, diaphorai) in which it comes. Then 
identify the widest class of animals that possess each of the differences. 
Then explain why all animals that have the feature at all do have it. Finally, 
explain the variations in the feature by reference, wherever possible, to 
variations in the cause of the feature. In the simplest case we deal with 
kinds and their subkinds. In those cases we explain the differences in some 
generic attribute (e.g. feathers) across subkinds of the large kind (e.g. Bird) 
by reference to the differences, across those subkinds, in the features which 
explain the presence of that generic attribute in the large kind. 


This pattern is not spelled out in PA |.4, but on one reading of the first 
sentence in ch. 5 that follows the inserted exhortation to biological study, 
it is spelled out right there. At 645a36-b3 Aristotle writes: dvayKatov 5€ 
TPWTOV TA OUUBEBNKOTA StEAEiv MEpl Exaotov yEvoc, doa kad’ aDTA Tdolw 
UMGPYXEL TOIG TWOLC, HETA SE TAUTA TAC aitlac ADTWV MELpdoOBat SLEAE‘V, 
which | translate: ‘It is necessary first to divide the attributes pertaining to 
each kind which are present in all the animals #of that kind# in virtue of 
themselves, and after that to try to divide their causes.’ This injunction is 
immediately followed with the observation that animal features can be the 
same not only by being the same in kind but differing in the more and the 
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less, which is the standard way important features within a broad animal 
kind are related, but also by being the same by analogy, because they 
have, even if not a similar material constitution and structure, still the same 
dunamis (645b9). Aristotle's point seems to be that the method of ‘first 
divide the attributes, then try to divide their causes’ can and should be 
extended to predicate unities even wider than those that differ only in the 
more and the less—just as, by the way, APo. Il.14 enjoins (cf. 98a20-23). For 
an example of analogical unity in action in PA II-IV, see the next note. 


The evident match between explanatory theory and practice, with regard 

to this pattern of explanation in general, and the scientific acceptability 

of analogical unity in particular, should at least raise some doubts about 
Geoffrey Lloyd's oft-voiced concern that the ‘univocity’ requirement of 
Analytics is often not met in the biological corpus (and that Aristotle is 
probably aware of this). (See, e.g., Lloyd 1987b, ch. 4 and Lloyd 1990, 29- 
31.) Two of Lloyd's examples, the difference between two-leggedness in 
birds and man and the difference in the blood of animals different in kind 
where blood is part of their essence, are clear cases of differing ‘in the more- 
and-the-less’ and thus involve a sameness in kind paradigmatic of one type 
of Analytics univocity. (For the examples and some discussion, see Balme 
1992, 110.) A third example, heat, is a trickier one, since Aristotle indeed 
does not appear to have come up with an essential characterization of heat 
that will do everything he wants it to in biology. But it does not follow from 
this, nor is there any good reason to think, that he could not ever, with his 
existing apparatus of types of unity, do so. Nor, a fortiori, is there any good 
reason to think that Aristotle thought he could not ever, nor had any interest 
in whether he could ever, come up with such an essential characterization 
of heat. And even without a satisfactory essential definition of heat, Aristotle 
is able, in biological explanation throughout the corpus (especially, but 

not only, in PA IIl.4-9 and GA II.2 and 6), to draw on general propositions 
established in Meteor. IV as to what heat will do to various kinds of materials. 
Lloyd's discussion of a fourth example, concoction, also treats evidence that 
the science is unfinished as evidence that it cannot be finished, in a manner 
consistent with the full explanatory theory of the Analytics. (For an extended 
argument that Aristotle's theory of the nature and biological roles of heat, 
and his conception of the nature of concoction, are both more developed 
than has been thought, see Freudenthal 1995.) 


A different question of compatibility between the Analytics theory, on the 
one hand, and both the claim of PA |.3 that biological definitions require 
multiple differentiae and the PA II-IV practice of indeed explaining from 
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multiple differentiae (illustrated above in the case of the elephant), on the 
other, is discussed in Charles 1997. | hope to address this very interesting 
issue on another occasion. (For an approach to Charles's problem that | do 
not think succeeds, see Lennox 2010a.) 


(19) ‘Eye-covering’ appears to be a good example of an analogical unity, with 
a role in explanation such as is described at the end of the previous note. For 
Aristotle unites under that heading eyelids, nictating membranes, and hard 
outer eyes. | will make use of that fact in my discussion below of the way 

in which the demand that explanation be at the proper level of generality 
makes a proper ‘diagram’ of the overall structure of explanation significantly 
more complex than that given in Fig. 2 above. 


(20) All animals (in fact all living things) must have food to be and to grow, 
and all animals must concoct their food inside themselves. (These facts were 
laid down much earlier, at the beginning of II.10, as among the first and most 
necessary facts about animals.) Given these facts, and the material nature 

of the process, concoction requires a receptacle (674a13-15). For a much 
fuller discussion of this explanation, and for exploration of various issues 
connected with the theme of this chapter, see (in conjunction with pp. 168- 
69 of the previous chapter) Detel 1997. 


(21) Thus, different numbers of stomachs (one or four) are explained by 
differences in the way concoction must go in the stomach, depending on 
whether the animals in question have two rows of teeth to aid concoction 
or only one. The explanation here is more complicated than in the previous 
example, involving the demands on limited materials of several functions 
(e.g., defense), but the pattern under discussion remains a central 
component of the full explanation. See here too the fuller discussions 
referred to in the previous note. 


(22) Lennox 1987a, 92-99, 109-14. Lennox gives examples from PA; my 

only caveat regarding his discussion is that (as Lennox now agrees) those 
count as explanations only after the explanation at the proper level has been 
established; before that, the pattern exemplifies rather the move, prior to 
starting explanation of a feature, to the widest class of possessors of that 
feature, in order to have the explanandum at the proper level of generality, 
and is not as such a type of explanation. See now Lennox 1991, 273-74 with 
n. 16, where this point is taken up. 


(23) McKirahan 1992. 
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(24) See nn. 19 and 20 above. 
(25) See the previous chapter, p. 178. 


(26) Earlier versions of this chapter were presented in 1994 in graduate 
courses | taught at Oxford University (jointly with David Charles and James 
Lennox) and Tokyo Metropolitan University (See above, Preface, p. x). | would 
like to thank all those who participated in discussion on those occasions 

and at Bad Homburg, especially David Charles, Jim Lennox, Shinro Kato, 

Kei Chiba, Alan Code, Wolfgang Detel, and Wolfgang Kullmann (to whom 
gratitude is owed also for the organization of a very successful conference). 
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Abstract and Keywords 


This chapter shows how Aristotelian division facilitates work at the 
explanatory stage of Aristotelian science. The key is PA 1.5 645a36-b3, which 
states in short: ‘First divide the attributes, then try to divide the causes.’ This 
precept, in the case (e.g.) of eye-protection discussed in PA II.14, calls for the 
identification first of the widest class of animals that have eye-protection, 
then the identification of the different types of eye-protection, identifying 

for each type the animals that have that type. (‘First divide the attribute’. ) 
Then, the general cause of eye-protection is to be identified, after which an 
attempt is made to explain each of the types of eye-protection in terms of 
the variation in that general cause that is found in the animals that possess 
that type of eye-protection. (‘Then try to divide the cause’.) This practice is 
shown to be surprisingly pervasive in PA II-IV. 


Keywords: Aristotle, division, explanation, Parts of Animals 


The nature and proper methods of logical division, diairesis, are important 
concerns in at least four of Plato's later dialogues, and reflections on the 
process may even have led Plato to a revised conception of the very nature 
of a Form. The place of division in Aristotle's Topics—both in the organization 
of some of its materials and as the method for seeking definitions which 
many of the topoi are designed to regulate—suggests the importance 
diairesis must have had in the Academy,! as does the Epicrates fragment 
and Aristotle's criticism of alternative views of the nature or purpose of 
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division in Prior Analytics |.31, Posterior Analytics lI.5 and II.13, and Parts of 
Animals |.2-3. 


But, as David Balme has argued,2 Aristotle criticizes these alternative views 
not in order to reject division but to reform it. When he criticizes those who 
think the production of a definition by division constitutes a deduction, 

or even demonstration, of that definition, he reminds us that division is 
nonetheless useful, in the establishment of definitions, and appears to 
devote most of a long chapter (APo. II.13) to the central role of division in 
‘hnunt[ing] out what is predicated in what a thing is’ (96a22), which may bea 
reference to the definitions that feature as first principles in demonstrations.3 
And when Aristotle rejects dichotomous division as a way of defining eidé 

in PA |.2-3, he replaces it with division by multiple (p.198) differentiae 
simultaneously, and argues that that procedure successfully avoids the 
criticisms dichotomous division falls prey to. Finally, in Metaphysics Z.12, he 
indicates how one of his reforms of division—the rule that one must divide 
‘by the differentia of a differentia’,4 e.g., footed by split-footed5 and not by 
feathered—allows at least a partial resolution of the problem of the unity of a 
definition. 


Balme has even argued—controversially but not entirely implausibly—that 
definitions by division are involved in the solution to be found in Metaph. 
H.6 of the unity problem for the object of definition. And Pierre Pellegrin has 
insisted that the very concepts of genos, eidos and diaphora which feature 
so centrally in the discussion of definitions and much else throughout the 
corpus derive their precise logical relationship to each other from their place 
in the divisional process. These interpretative claims have been challenged, 
and alternative readings of some of the passages I've mentioned have 

been given, but these controversies, currently unresolved as they are, only 
underscore the fact that the topic of the place of division in Aristotle's logic, 
metaphysics, and biology is an important one, and warrants more study. 


The biological case is perhaps the most perplexing. For the critique of 
dichotomous division in PA |.2-3 ends, as I've said, with the firm endorsement 
of a method argued to work where dichotomous division does not. In 

seeking a definition of an atomon eijdos (Such as Sparrow or crane), Aristotle 
instructs us to divide, not the genos Animal by one differentia at a time, but 
a commonly recognized genos of animals (in this case Bird), marked out by 
multiple differentiae, and then divide these differentiae simultaneously, each 
as many times as necessary to reach the definition sought. In PA I.4 he even 
goes on to explain how to select the gene from which to start the process. 
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Thus the method, and now to work, one might think. But, as Balme put it in 
1976: ‘The puzzle is, what happened to diaeresis after that? Aristotle makes 
no further use of it in biology; and no genos or e/dos is actually defined.’ Or, 
to put the question more neutrally, does division have any role in the biology 
and, if so, is that role connected in any way with the reforms of division 
presented in PA |.2-4, and more generally, with the discussions of division in 
the logical and metaphysical writings? 


Now, | don't pretend to have the answers to these larger questions. | don't 
think anyone does, yet. But work done since 1976, especially by Balme, 
Pellegrin, and James Lennox, has moved us closer to solving the puzzle, and 
| would like, in this small chapter, to add one more piece to that eventual 
solution. 


(p.199) Some recent work 


In a recent essay on ‘The Reforms of Diaeresis’ (part | of Balme 1987b), 
Balme suggested that the reforms summarized in PA |.2-4, with their 

focus on sameness, difference, and subdivision of differentiae, require a 
precise grasp of the differentiae that might appear in a divisional definition 
of animal e/dé prior to the production of those definitions, and that the 
Historia Animalium (chronologically the last of the biological treatises®) was 
conceived as the vehicle for achieving that grasp. HA would thus not itself 
contain definitions by division, but would make such definitions possible. 
Aristotle never reached the stage of providing such definitions, and ‘we may 
indeed doubt whether [he] maintained this aim when his experience as a 
naturalist increased’, since he would have realized that ‘there is no end 

to the recognition of fresh significant differentiae’. But the ‘unfinishable’ 
character of the collection and analysis of differentiae would not preclude 
the use of ‘the correct identification and grouping’ of differentiae collected, 
which would ‘[lead] directly to the fundamental causes of animals’ attributes 
and differences. This might well have seemed the best way towards a 
methodical apodeixis of living nature’ (80). 


But if Balme is right, it would seem that the reforms of division have now 
become useless—unless division so reformed plays a role in the search for 
and/or organization of scientific explanations. In two recent papers, James 
Lennox has argued that division indeed plays such a role, specifically in the 
pre-explanatory stage of Aristotelian science. In a paper significantly titled 
‘Divide and Explain’ (1987a), Lennox, as he himself summarized: 
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develops Balme's suggestion that APo. II.14 is a key text 
in solving the puzzle of the relationship between division 
and demonstration in Aristotle's scientific method. Central 
to the theory of the APo. is the articulation of a distinction 
between incidental and unqualified understanding. Unqualified 
understanding requires locating the widest kinds to which 
differentiae belong universally: this allows explanations of 
why subkinds of these widest kinds have the differentiae 
in question, and identifies those features which are either 
essential to the kind, or explicable as consequences of its 
essence./ 


To use an example from APo. |.5, isosceles triangles have an angle sum 
equal to two right angles because they are triangles; we understand the 
former connection fully only when we understand why triangles as such have 
that attribute. Thus APo. II.14 instructs one to seek, for any differentia to be 
explained, the widest class to which it belongs, and to do so by ‘selecting 
from...the divisions’ (98al1-2). This procedure, as Lennox puts it, ‘assumes 
a set of divisions of a subject domain ready at hand, and divisions, the 
examples suggest, organized along Aristotelian lines’ (98). Those divisions 
will be the source both of the predicates of the propositions to be (p.200) 
demonstrated and of their subjects, as we look up and down the relevant 
divisions for the widest class to which each predicate applies universally. 
Division thus helps ‘direct, or redirect, inquiry to the appropriate level 
for...explanations of...primitive predications’ (99). Division as such neither 
supplies the true propositions nor identifies the actual causes—further 
empirical inquiry of specific sorts is required for that—but it organizes the 
former and facilitates the latter. Research in HA which Lennox and | did 

in collaboration, he goes on to argue, shows that this ‘downward division/ 
correlation methodology’ is much ‘like what we find in’ that treatise (99).8 


In a subsequent paper,2 Lennox connects both the prescription of APo. II.14 
and the practice of HA with the account in APr. |.27-31 of ‘how we may 
ourselves always be supplied with deductions about what is set up, and 

the route by which we may obtain the principles concerning any particular 
subject’.19 Although, as Aristotle puts it, ‘division by means of kinds is only a 
small part of the procedure that has been described’ (45a31-32), Lennox is 
surely right that it is an indispensable part. 


Division thus plays an important role in the pre-explanatory stage of science. 
But what about the explanatory stage itself? In his 1987 paper Lennox 
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suggests that division is involved in explanation of why sub-kinds of a kind 
that possess a feature primitively also possess that feature, but as he notes 
this is at best ‘partial demonstration’.11 What of unqualified demonstration, 
proper explanation? Is division involved there? That is our question. 


Dividing the causes 


Once we have the connections to be explained at the proper level of 
generality, and are ready to search for the causes of these connections, is 
division of any help? There is at least one passage in PA | which suggests 
that it might be: 
avayKatov 5€ MpWTtov Ta GOVUBEBNKOTAa SLEAEiV MEPL ExaoTtov 
VEvoc, doa KAO’ AUTA NAGLV UMAPYXEL TOC CWoOLC, ETA 5E TADTA 
TAG aitlac avVTwWV TELpGoOBat StEAEtv.12 


It is necessary first to divide the attributes pertaining to each 
kind which are present in all the animals #of that kind# in 
virtue of themselves, and after that to try to divide their 
causes. 


(p.201) Now, | have translated dielein as ‘divide’, but the word also could 
be translated ‘distinguish’, in the sense of ‘set out separately’. Peck has 
‘describe’, Louis has ‘analyser’ and ‘discerner’; Balme, on the other hand, 
has ‘divide off’, and Pellegrin, in his discussion of this passage,!3 insists on 
‘divide’. If ‘divide’ is not translated, this precept (‘the PA |.5 precept’, as 
I'll call it) would then be pretty much equivalent in content to the general 
methodological remark at HA |.6 491a9-11, with which it has some striking 
verbal similarities: 

5’ akpBetac 6’ botEpov EpODUEV, (va TPWTOV TAC UTIAPYOVGAG 

Stapopac Kal TA GUUBEBNKOTA MdoL AABWHEV. WETA 5E TODTO 

TAC aitlac TOOTWV TELDATEOV EUPETV. 


We will speak in detail later, in order that we may first grasp 
the differences and attributes which are present in all. After 
that we must try to find their causes. 


| think, however, that the stronger reading is the more likely one, for two 
reasons. First, the precept appears as part of a discussion of an issue that 
Spans three passages, one each in chs. 1, 4, and 5 of PA |; these passages 
together make a case for beginning explanation at a generic level and 
moving downward. Aristotelian division of differentiae, as we'll see, is the 
natural mechanism for that downward movement. Second, the organization 
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of much of the explanation across PA II-lV is consistent with the precept, 
and is illuminated by it, if 5tEAetv is translated as ‘divide’. In what follows I'd 
like to develop these points, and make a case for the view that Aristotelian 
division does play a certain role in Aristotelian explanation. 


Starting explanation at the generic level: PA | 


The three PA | passages | have in mind are: ch.1, 639a15-b5; ch.4, 644a12- 
b15 (most of the chapter); and ch. 5 645b1-14 (which begins with our 
precept). These three passages hang together. The |.4 passage continues an 
aporia introduced in the I.1 passage; the I.5 passage resolves that aporia, 
referring in the process back to the two preceding passages. Let us look at 
them in order. 


PA |.1 announces itself as concerned with the methodological principles 
(horo/, 639a13) that ought to be used in evaluating ‘the method of 
demonstration’ in inquiries about nature.14 At first we don't actually get 
principles, we get questions, the proper answers to which will be the 
principles. | reproduce Balme's translation of the first question (with eidos 
however translated ‘form’ rather than ‘species’): 

(p.202) Should one take each being (ousia) singly and clarify 

its nature independently, making individual studies of, say, 

man or lion or ox and so on, or should one first posit the 

attributes common to all in respect of something common? For 

many of the same attributes belong to many different kinds 

of animals, for example sleep, breathing, growth, wasting, 

death, and any other affections and conditions of this sort 

(for at present we are not in a position to speak of them with 

clarity and precision). If we do speak of the animals severally, 

it is plain that we shall often be saying the same things about 

many of them. For each of the above attributes belongs to 

both horses and dogs and men, so that if one refers to each 

of their attributes one will have to speak repeatedly about 

the same ones—all that are the same in different forms of 

animal which have no differentia themselves. On the other 

hand there are no doubt others which, although they have 

the same designation, differ by the formal differentia. Animal 

locomotion, for example, is evidently not one in form, for 

there are differences between flying, swimming, walking, 

and creeping. Therefore we must not overlook the question 

how the examination should be made, that is whether one 
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should first survey common general attributes and then later 
the peculiar ones, or take them individually straight away. At 
present this has not been clarified.15 


It has often been pointed out that the first side of the aporia—the case 

for treating common attributes across various kinds—cannot merely be 
recommending brevity.16 The kind of repetition Aristotle complains of is 

just the sort discussed in APo. |.5, as a case of failing to have grasped the 
actual cause, and to that extent failing to give proper demonstration: to 

give separate proofs, for instance, that isosceles, equilateral, and scalene 
triangles, respectively, have an angle sum equal to two right angles is not 

to see that it is in virtue of the features which make them triangles, and not 
of the equality or non-equality of their sides, that they have that angle sum. 
But Aristotle does not make the connection with the APo. theory explicit. Nor 
does he develop clearly the argument on the other side, for starting with the 
ousia; the one consideration he brings to bear, that some common attributes 
come in different forms, pushes us to lower levels of generality, but not 
necessarily all the way to (p.203) ous/a. Interestingly, in I.1 the aporia is 

left unresolved, apparently because he hasn't yet presented the resources 
needed for dealing with it. 


In 1.4 the aporia is taken up again. Here the case for starting not with 
common attributes of the broad kinds (such as Bird), but straightaway 
with the attributes of the ‘indivisible forms’ (such as sparrow and crane), is 
given a metaphysical basis: doing it that way, we get our subjects as close 
as scientifically possible to the actual ousiai—the metaphysically proper 
subjects (644a29-3317). Again, the counter-argument is repetition, now 
not only its length but its ‘virtual absurdity’ (hupatopon), which may be an 
allusion to explanatory inadequacy. Here he proposes a solution: 

Perhaps then the right course is to speak of some affections 

in common by kinds (gené), whenever the kinds have been 

satisfactorily marked off by popular usage and possess both 

a single nature in common and forms not far separated in 

them—bird and fish and any other that is unnamed but like 

the kind embraces the forms that are in it; but whenever 

#the affections# are not like this [i.e. common,] to speak of 

particulars, for example about man or any other such.18 


The presentation of the aporia in |.1 ended with a question. Here, the 
alternative of starting with attributes possessed in common across gené 
is endorsed, although tentatively (isos, b1), and an apparatus for dealing 
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with the I.1 objection to going this route is introduced. The I.1 objection was 
that some attributes which are possessed in common exist in the animals 
in different forms. When Aristotle, at the opening of chapter 4, explained 
the notion of common attributes that differ in the more and the less, he 
introduced a way of dealing with at least a set of cases that meet that 
description without abandoning the virtues of starting at the generic level. 

For all kinds that differ by degree and by the more and the less 

have been linked under one kind, while all that are analogous 

have been separated. | mean, for example, that bird differs 

from bird by the more or by degree (one is long-feathered, 

another is short-feathered), but fishes differ from bird by 

analogy (what is feather in one is scale in the other).19 


(p.204) But now let us consider why starting at the generic level is a virtue 

in these cases: what, exactly, would be repeated if we only gave separate 
explanations for each variation of the common attribute? The only answer 
can be that the common aspect of the varying attributes is explained by the 
same thing in each case, a thing which would be said many times if it isn't 
said all at once for the entire kind. We could, for instance, explain why long- 
feathered birds have long feathers, and short-feathered birds short feathers. 
In both cases what would be repeated is the explanation of why they each 
have feathers. Feathers are something they have in virtue of being birds, 
not in virtue of being the sort of birds they are. To that extent, it is the same 
argument as in the case of the angle sum of the three types of triangles. 

But the difference is also instructive, and spells out a pattern of explanation 
Aristotle must have had in mind. In the triangle case, the feature in question, 
having an angle sum of two right angles, is possessed identically by the 
three types of triangles, and nothing is learned by moving down to that level. 
But, in the case of birds, while we must start at the generic level, something 
further is learned when one moves from understanding why all birds have 
feathers (Say because they're needed to lift the bird's weight in flying) to 
understanding why e.g. eagles have long feathers but sparrows have short 
ones (perhaps because of their particular weights and the type of flying their 
particular feeding needs require). 


So, the pattern | am suggesting is as follows: explain the differences in some 
generic attribute (e.g., feathers) across sub-kinds of a large kind (e.g., Bird) 
by reference to the differences, across these sub-kinds, in the features which 
explain the presence of that generic attribute in the large kind. Now, this 
pattern is not actually spelled out here, since the focus of the chapter is not 
on explanation. And in principle nothing prevents there being cases where 
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this isn't so: certain variations in wings, for example, might just be used say 
for defense instead of for a distinct type of flying. But it would certainly be 
reasonable to expect our pattern to be the predominant one, and that, as 
we'll see, is most often the case across PA II-IV.29 


(p.205) This discussion in PA |.4 is followed by the famous exhortation to 
biological study which begins in chapter 5, evidently inserted by some editor 
(it has no connecting particle). Our precept comes next but the sequence 
is not a logical one and the precept cannot have been written to follow the 
exhortation. The lines immediately following the precept, however, are 
directly connected with the precept, and tie it right back to the I.4 passage, 
referring to that passage twice as it does: 

It is necessary first to divide the attributes pertaining to each 

kind which are present in all the animals #of that kind# in 

virtue of themselves, and after that to try to divide their 

causes. Now we have said before that many belong in common 

to many animals, some simply (for example feet, feathers, 

scales, and affections too in the same way), but others 

analogously. (By ‘analogously’ | mean that some have lungs 

while others have not lungs but something else instead which 

is to them what lungs are to the former; and some have blood 

while others have the analogous part that possesses the same 

capability [dunamis] as blood does for the blooded.) To speak 

separately about each particular will, as we said before, often 

result in repetition when we speak of every attribute: the same 

ones belong to many. Let this then be determined so.21 


Here too we are instructed to start with common features and to move 
downward to more specific ones. There is one difference, which we will 
return to later, namely that analogy is now explicitly identified as a type of 
commonality—blood and its counterpart in the bloodless animals (or lungs 
and gills), although not common haplos, are common by analogy, because 
they possess the same dunamis (at least at some level of generality). 

This does not contradict the spirit of the early discussions, although they 
were restricted to the paradigm case of simply common attributes, those 
possessed uniquely across a single genos; for we can either divide the 
common function directly (e.g., in the case of lungs and gills, divide cooling 
into air-cooling, water-cooling), or divide the analogous group of simply 
common features (e.g., /ung-or-gill) into the individual cases (/ung, gill), 
and then divide each of them down in the way required. But the addition of 
features common only by analogy will prove very important in understanding 
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the discussions in PA Il-IV, where sometimes different parts which perform 
the same function (e.g., eyelids, (p.206) nictating membranes, and an 
unusually hard eye-material) will be grouped and explained under one 
common heading: eye-protection (657a26). 


This passage in 1.5 may also remind one of the passage in APo. II.14 where 
Aristotle explains that in looking for the proper subject of propositions to be 
explained—the widest class possessing a given feature—that subject will 
sometimes be a genos (e.g., Bird), sometimes a group (Such as the horned 
animals) that is not a genos but nonetheless shares common features, and 
sometimes a group which shares only analogous features (Such as pounce 
[a rigid structure in some cephalopods], spine and bone); they should be 
treated together because the common function they all perform will either 
explain, or be explained by, other features they all possess in common.22 In 
fact, that is exactly what is done in PA Il, at 654a20ff., where bone, spine, 
pounce (and ‘pen’, a structure in certain other cephalopods) are identified 
as analogues of each other and explained by a unified cause, a common 
function they serve. Their unified cause is the need, in the bodies of the 
organisms which possess them, for a certain degree of straightness and 
inflexibility, which need is best served in their cases by a hard internal 
supporting organ. So, the inclusion of analogous unity as a kind of unity or 
commonality in 1.5 significantly expands the range of cases that fall under 
our precept, and allows our precept more fully to satisfy the concern that 
generated the initial aporia in the first place—the concern that explanation 
be at the proper level of generality. 


We began the survey of these three passages in PA | in the attempt to 
understand better the I.5 precept first to 6tEAEiv the essential attributes then 
try to 6tEAetv their causes. On the reading of it that arises from considering it 
in connection with the related passages in I|.1 and 1.4, it says, in effect: 

One should start with larger divisible kinds and their common, 

divisible attributes. For each common attribute, state its 

(divisible) cause. Then divide the common attribute, identifying 

for each of its subdivisions the widest subclass (of the large 

kind) which possesses it. Then, wherever possible, seek the 

causes of these more specific attributes by dividing the cause 

of the common attribute. Since many divisible attributes are 

possessed in common across large kinds (and sometimes even 

more widely), we mustn't in those cases, for the reasons we 

indicated in an earlier chapter, start with the indivisible forms. 

Let this then be determined so. 
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If this reading is right, we now have a way in which division is used in 
explanation—not just at the pre-explanatory stage, but in the laying out, 
perhaps in some cases even in the very discovery, of the explanations 
themselves. There are various ways to test this reading. One way is to see if 
the pattern described can be found in the actual explanations offered in the 
biological corpus. 


(p.207) The organization of explanations in PA II-IV 


| think in fact that the pattern recommended by our I.5 precept, so 
interpreted, pervades PA IIl-IV. I've suggested that the precept as worded 
focuses on a paradigm case but is meant to be taken more broadly. The 
paradigm case is one in which we have a proper kind, such as Bird, and a set 
of attributes possessed by animals of that kind in virtue of itself (feathers, 
beaks, inward-bending two-leggedness, etc.). Each such attribute is given 

a cauSal account (involving, typically, both final and material factors). Each 
attribute is divided into its various forms (typically according to more- 
and-less variations), and each distinct form of attribute is explained from 

a corresponding variation in the generic causal factors (i.e., from the 
particular nature and needs of, and the particular materials available in the 
construction of, the subgroup of birds that possess it). But, as we've seen, 
the immediately following lines (as well as the related passage in |.4, and the 
discussion in APo. II.14), allow that the feature being explained may only be 
analogously common, and the subject class need not be a proper kind, but 
any grouping which correlates with a common attribute. 


These extensions are important in understanding PA II-IV, because that 
treatise is organized not primarily by animal kinds but by animal parts. The 
subject class for each part tends simply to be the widest class of animals 
which possess that part, and that class may or may not form a kind. To 
illustrate my claim that the pattern is pervasive, I've chosen three chapters 
from different parts of the study, covering a variety of cases: the discussion 
of marrow, a uniform part, in II.6; the discussion of modes of eye-protection, 
usually eye-coverings, a non-uniform part (or set of analogous parts), in II.13; 
and the discussion of external parts of birds, in IV.12. 


The chapter on marrow forms part of a series of discussions of uniform parts 
in Il.2-9. By the time marrow is reached, there have already been discussions 
of blood, lard, and suet (two fatty materials, one earthier than the other). The 
chapter opens with an argument for the material nature (and material cause) 
of marrow: it is concocted blood. Differences in the degree of fattiness of 
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marrow across different animals are noted, and correlated with the presence 
of lard or suet in these animals. Then differences in quantity of marrow from 
one animal to the next are noted, and correlated with different strengths 
and densities of bone. Then we get causal explanation. The function of 
marrow (as evidenced by its source in blood and its location in bones) is 
established: it is the nourishment of bones. Since smallness of quantity of 
marrow correlates with strength and density of bone, the explanation is 
simple: a difference in function—‘the nourishing of strong, dense bones’— 
explains the difference in quantity—‘small amount of marrow’. Similarly, 

the correlation of degree of fattiness of marrow with presence of lard or 
presence of suet points to the cause of that difference: since lard and suet 
are themselves concocted blood, and their relative presence has already 
been established to be a function of the density of (p.208) the blood being 
concocted, differences in density of the blood being concocted explain the 
different degrees of fattiness of marrow. 


Aristotle then turns, interestingly, to the marrow found in animals with 
spine rather than bone. Here the material cause is generically the same 
—the marrow is still concocted out of blood, but it is somewhat different 
(alloioteros) from marrow in animals with bones, being more sticky and 
sinewy, because it serves here a fastening and stretching as well as a 
nutritive role. 


The pattern? Identify the part, determine its general cause (involving both 
material and final factors), divide the part along the different more-and-less 
dimensions it is found to vary in. Correlate with those variations variations 
in the causal factors, and establish that variation in the causal factors is in 
fact responsible for variation in the part, thereby ‘dividing the causes’. Be 
prepared, however, to find on occasion that some variation in the part may 
be due, not to a variation in the cause, but to an additional causal role which 
that modified part serves (although expect that to happen more often when 
the correlated features are only analogously the same, as with bone and 
Spine in the marrow case). 


And the modes of eye-protection in II.13? The pattern is much the same. | 
translate at length so that we may more easily see the pattern at work. 
657a25 Men and birds and four-footed animals, both live- 
bearing and egg-bearing, have protection for their eyes. The 
live-bearing ones have two eyelids, with which they also 
blink. The heavy birds and some others, and the egg-bearing 
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four-footed animals, close their eyes with the lower eyelid, 
but birds blink with a membrane from the corner of the eye. 
30 Now the cause of their having this protection is that 

eyes are moist in order that they may naturally see sharply. 
For, if they were hard-skinned, they would be less subject 

to damage by outside things striking them, but then they 
would not be sharp-sighted. So, for the sake of this, the skin 
around the pupil is fine, and for safety there are eyelids. And 
because of this they all blink, and humans most of all. They 
all do so in order that the eyelids may prevent things from 
striking the eyes (and this is not due to choice but produced 
naturally); humans do so most often because they are the 
most fine-skinned. 

b2 The eyelid is enveloped with skin; that is why neither the 
eyelid nor the foreskin will grow back together—because the 
skins are lacking in flesh. 

5 Birds which close their eyes with the lower eyelid, and 

the egg-bearing four-footed animals, close them in this way 
because of the hardness of the skin around the head. For in 
the heavy, feathered animals, because they are not fliers, 
growth of wings has been turned into thickness of skin. That 
is why they too close their eyes with their lower eyelid, while 
pigeons and the like do so with both. The four-footed egg- 
bearing animals, on the other hand, are horny-scaled, and 
these scales are all harder than hair; so their skins are also 
harder than ordinary skin. The skin around their heads, then, 
is hard, and that is why they do not have an eyelid there; 
but the skin lower down is fleshy, so that there they have an 
eyelid that is fine and extensible. The heavy birds, though, 
blink not with this eyelid but with their membrane, because 
the (p.209) former's movement is slow while quick is what's 
needed and the membrane is that. And they blink from the 
corner of the eye alongside the nostrils because it is better 
for things of their nature to be from one source, and they 
have a source where they attach to the nostrils, and the 
front is more a source than the side. 

22 The four-footed egg-bearing animals do not blink in 

the same way because it is not necessary for them, being 
earthbound, to have their eyes moist and their sight 
accurate; but for birds it is necessary, for they use their sight 
for seeing at great distances. That is why the crook-taloned 
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birds are also sharp-sighted (for they sight their food from 
above, and that is why they, most of all birds, fly to great 
heights). Birds that are earthbound and not able to fly, such 
as domestic fowl and the like, are not sharp-sighted, for 
nothing in their mode of life demands it. 

30 Fishes and insects and hard-skinned animals have 
different sorts of eyes, but none of them has an eyelid. For 
the hard-skinned animals can't have it at all: the eyelid's use 
requires action that's quick and thus by skin. But instead of 
this sort of protection, they are all hard-eyed; it's as if they 
were seeing through an eyelid that was directly attached. 
Since they must see less sharply because of the hardness, 
the nature made the eyes for insects movable, and for hard- 
skinned animals even more so (just as some of the four- 
footed animals have movable ears), in order that they might 
see more sharply by turning towards the light and receiving 
its rays. Fishes, on the other hand, are moist-eyed, for, 
moving around as much as they do, they must use their 
sight from afar. Now, in the case of terrestrial animals, the 
air is easy to see through. But in the case of fishes, since 
water is a hindrance to seeing sharply and does not, as 

the air does, contain many things that can hit the eyes— 
because of this they do not have an eyelid (for nature makes 
nothing without a point); but for dealing with the water's 
thickness they are moist-eyed.23 


(p.210) 


The feature being explained is the having of eye-protection. This feature, as 
we'll see later, is one by analogy. In most cases eye-protection is provided by 
a part that is one in kind, an ‘eye-covering’, and Aristotle starts by focusing 
on that general attribute. The I.5 precept is applied to that general attribute. 
He later broadens the attributes under consideration from eye-covering 

to protection provided by the character of the eye-material itself, after he 
explains why eye-coverings are impossible in those cases; he shows that 

the protective function is served here by the distinctive eye-material. (He 
concludes by identifying why some animals do not need eye-protection at all 
and so don't have it.) 


Thus, Aristotle begins (a25) by identifying the widest class of animals which 
possess any sort of eye-covering. He then (a27) briefly divides the types 
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of eye-coverings. In the second paragraph (a30) he gives the cause of the 
possession of eye-coverings as such, identifying both final and material 
factors. This cause explains blinking, and he immediately notes a difference 
in blinking between man and other animals and explains it by reference to a 
difference in the causal factors (b1). He then returns, in the fourth paragraph 
(b5), to the differences in eye-covering and goes on to ‘divide the causes’, 
explaining the differences in the eye-coverings across groups of animals by 
reference to the differences, among these groups, in the general features 
which explain the presence of eye-covering as such. Along the way additional 
facts about eye-coverings (e.g., that they don't grow back when cut) are 
explained from the basic ones, and Aristotle concludes (b30), as | noted 

just above, with an account of how animals which don't (p.211) have eye- 
coverings deal with the need which give rises to them in those that do. 
‘Divide the attribute...then try to divide its cause.’ 


The external parts of birds are grouped and studied together in IV.12. Birds 
do, of course, share certain generic external parts with other animals; some 
of these have already been mentioned in that connection, and others are 
noted in the course of this chapter, but birds do have a distinctive outer 
appearance and shape, which is the source of their initial grouping as 
a kind (644b7-15; cf. Balme 1972 ad loc.), and a single common nature 
associated with aspects of that appearance which validates that initial 
grouping (644b3). In fact, Aristotle begins the chapter by making the case for 
studying the birds separately: 

In the birds, the differentiation is in the excess and deficiency, 

and with respect to the more and less, of their parts; for some 

of them are long-legged, others short-legged, and some have a 

broad tongue, others a narrow one, and similarly for the other 

parts. And they have a few parts among themselves which 

differ #significantly#, but when compared with the other 

animals they do differ #significantly# in the form (morphe) of 

their parts. (692b3-9) 


Having said this, Aristotle lists a number of external parts distinctive (/dia) 

to birds: their feathers (and in general their characteristic wings), their beak, 
their inward-bending two-leggedness, and their distinctive breast, along with 
features they have in common with other animals, such as ‘a neck which 
sticks up’ (692b20) and other generic features of their ‘trunk’. Some of these 
distinctive parts are explained in terms of the basic nature of a bird (‘the 
ousia in the case of the bird includes being blooded...and being a flier is in 
the ousia of a bird’24). Differences among the different types of bird (grouped 
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by correlated features, not by indivisible bird forms such as sparrow and 
crane) are then explained by reference to differences in, e.g., mode of flight, 
type of food, mass of body, i.e., by differences in the broad general factors 
in the nature of a bird, both material and final, which explain the distinctive 
features of a bird. Here is just one example. Earlier on, in the discussion 
of mouths of blooded animals in Ill.1, Aristotle identified the functions that 
the beak, which substitutes for both lips and teeth, performs: feeding and 
defense. Now, in lV.12, having explained how variations in neck size are 
explained by variations in the animal's mode of life (bios, roughly its habitat 
and type of food), he says: 

Their beaks differ in accordance with their modes of life. For 

some have a Straight beak, others a curved one; straight, 

those that have it for the sake of nourishment, curved, those 

that are carnivores; for such a beak is useful for overpowering, 

and it is necessary that their nourishment must be procured 

from animals. But all birds whose mode of life (p.212) is marsh- 

based and are plant-eating have a flat beak, for such a beak is 

useful both for digging up and cropping off their nourishment. 

And in some cases, the beak of such animals is also long, as 

is the neck, because they take their nourishment from the 

depths.25 


This chapter is not as simply organized as the others we have discussed, 
perhaps because of the complexity of the material, perhaps also because, as 
some peculiar features of the last four chapters of book IV suggest, it may be 
very early; but the pattern is still prevalent. One can open PA II-lV more or 
less at random and light immediately upon such a pattern of argument.26 


But are they actual divisions? 


Now, granted that differences in generic attributes are explained, for the 
most part, by differences in the causes of those attributes, why should we 
speak of these hierarchical relationships as divisions? For the I|.5 precept to 
be recommending this pattern of explanation, as | have claimed it does, | 
will have to show that these subdifferentiations, of both the features that 
turn out to be explained, and those that turn out to do the explaining, count 
as divisions. | think we have two criteria to go on. First, we must ensure 
that the sequence of attributes down which the explanatory progression 
proceeds fits, where relevant, the various Aristotelian reforms of Academic 
division, so that it would count as a division for Aristotle. Second, we can see 
if any of the reasons Aristotle gives for the usefulness of division in other 
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contexts (1 am thinking of the various remarks in the Analytics cited above) 
apply in this case. On the first criterion, | think we get a positive answer. 
Although the reforms of division are focused on definition, they apply 

more generally to the sorts of pre-definitional divisions we have evidence 
Aristotle himself prepared.27 Balme (1987b) isolated three reforms: (i) 
distinguishing the categories of genos, eidos, and diaphora from each other, 
viewing a genos not as a separate entity but as a potentiality that exists 
only in its different eidé, as a determinable or abstraction; (ii) insisting on 
successive differentiation—dividing only by ‘the differentia of a differentia’; 
and (iii) requiring that division be (where necessary) by multiple differentiae 
simultaneously. The first two reforms obviously apply to the cases of (p.213) 
differentiation we have looked at. The subject of study is the immense 
diversity of animals in the natural world, not some independent realm of 
kinds that are to be ‘interwoven’ in some logical manner. The ontological 
distinction between generic potentialities or determinables, and formal 
actualities or determinations, is fully realized in the doctrine of the-more-and- 
the-less (and the functional unity behind only analogous similarity) which 
permeates the biology. And the explanatory pattern I've described requires 
that the division be by ‘differentia of a differentia’, since there has to be 
entailment from the bottom up if the cause of the lower differentia is to be a 
form of the cause of the higher differentia. The multiple-differentiae reform 
is meant to apply primarily to definitions of whole animals, but as Pellegrin 
has observed, it should apply as well to all those animal parts that require 
more than one line of division to characterize them. In fact, as I've indicated, 
the ‘cause’ which needs to be divided in biological cases is itself usually a 
combination of material and final factors, and the divisions of the materials 
and of the functions are of course distinct axes of division. So the sequences 
of attributes Aristotle uses in his explanatory progression fit the Aristotelian 
reforms of division. 


But are they drawn from, or do they represent, actual divisions? Are these 
lists actually organized according to these divisional rules and into groups of 
‘divisions’? Is there something PA II-IV is based on, or embodies, which could 
count as the ‘Divisions’ (capital D) of which APo. II.14 speaks? (You recall my 
references earlier to Lennox's citation of 98a1-2, where Aristotle instructs 
the scientist to seek the proper subject class for explanatory propositions, 
‘selecting from...the divisions’.) The answer here too seems to be yes, 

even if the exact form in which it was recorded is unclear, if we consider 
what the usefulness of these divisions is. We have already commented on 
the entailment relationship, from the bottom up, that is crucial to make 

the explanatory scheme work; the same relationship is commented on 
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in Metaph. Z.12 in connection with definition and said to be ensured by 
taking ‘the differentia of a differentia’. One can do that without pre-existing 
division tables, but they facilitate the process. When APo. II.13 speaks of 
the usefulness of division, it speaks of its role in ensuring (in fact it is the 
‘only’ thing which ensures) ‘completeness’. That has a certain meaning in 
definition; but in explanation, | take it that the value of a complete division, 
reflecting the whole of one's survey of the attributes in one's realm of 
study, is to give one an exhaustive supply of attributes to be explained and 
attributes that do the explaining. The all-and-only correlations Aristotle draws 
on in the course of producing his explanations depend on completeness of a 
certain sort, a completeness which the organization of attributes by division 
best ensures. 


For all these reasons | am inclined to think that PA II-IV embodies a use of 
Aristotelian division at the explanatory level, not previously discussed, a 
use which is (p.214) reasonably encapsulated in the I.5 precept that ‘it is 
necessary first to divide the attributes pertaining to each kind which are 
present in all the animals #of that kind# in virtue of themselves, and after 
that to try to divide their causes.’28 


Notes: 


This chapter was first written for presentation at a meeting of the Society 
for Ancient Greek Philosophy in San Francisco in 1991, and was revised 

for inclusion in the 1997 Festschrift for Wolfgang Kullmann (Gunther and 
Rengakos 1997). The questions of the significance of the maxim the chapter 
discusses—‘first divide the attributes, then try to divide the causes’—and of 
how widely it is applied in PA had been on my mind at least since the mid- 
1980s (not long after Jim Lennox gradually convinced me of the importance 
of division in Aristotle). These questions, especially the first, were the 
subject of a session | led at the 1988 NEH Summer Institute on Aristotle's 
Metaphysics, Biology, and Ethics which | directed with Michael Frede and 
John Cooper. See further n. 28 below. 


(1) Cf. Cherniss 1944 and Taran 1981. 
(2) Balme 1987b; cf. Pellegrin 1986, ch. 1. 


(3) Useful: APr. 1.31 46a31-32, APo. II.13 96b25-26 (cf. II.5 91b28-32). In 
fact, it is ‘only’ (96635) with division that one can ensure completeness. 
Alternatively, Il.13 may be concerned with pre-causal definitions, as is 
suggested by Ross (ad loc.) and argued for in Bolton 1993. 
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(4) 1038a9-10; cf. PA 1.3 643b17, and Balme 1972, 102-103, 117 and 1987b, 
69, 73. 


(5) ‘For split-footedness is a certain sort (tis) of footedness’ (1038a15). 
(6) Cf. Introduction to Balme 1991. 
(7) Gotthelf and Lennox 1987, Introduction to Part ||, 66-67. 


(8) For discussion of the aims of HA see, in addition to Lennox 1987a: Balme 
1991, Lennox 1991, and chapters 12 and 14 below. 


(9) Lennox 1991. 
(10) 43a20-22, tr. Smith. 


(11) Demonstration kata meros. For references, and a discussion of my 
reservations about Lennox's view of this, see Lennox 1991, 273-79 with nn. 
(Lennox 2001b, 48-53 with nn.). 


(12) 645a36-b3. Here and throughout this chapter, | use Bekker's text of PA, 
unless otherwise noted, and Balme's 2002 text of HA. 


(13) Pellegrin 1986, 43, 156. 


(14) The verb deiknumi is general enough to permit the list to include 
principles that pertain to the organization of information that occurs at the 
hoti stage of inquiry, as well as principles at the dihoti stage, pertaining to 
the type of explanation that ought to be given. And the noun historia, used 
as it is by Aristotle either for the hoti stage alone or for the entire scientific 
enterprise from start to finish, positively suggests it. 


(15) (639a15-b6). The Greek text is: Aéyw 6’ oiov ndétEpov Sei AaUBavovTAG 
uiav Exdotnv ovoiav nepl TAUTNS Stop(Zew Kad’ adTHV, olov mEpl &vVOPWTOU 
mUoEWC f A€ovtoc fF Bodc A Kai TIWoc GAAOU Kad’ EKAOTOV TIPOXELPLCOUEVOUC, 
fF) TA KOLA OUUBEBNKOTA MHOlt KATH TL KOLVOV UTOBENEVOUG. TOAAG yap 
bmMaeXEL TATA TIOAAOIC yévEoL ETEPOLC OVOLW GAANAWV, OCiov HrVvoc, &vanvon, 
avENotc, POlotc, Bavatoc, Ka TIPOG TOUTOLG Soa TOLADTA TMV AELMOWEVWVY 
TABWV TE Kal StaHEGEWV: GSNAOV yap Kal ASLOPLOTOV EOTL AEVELV VOV 

MEPL TOUTWV. MavEpov 6’ STL KAL KATA WEPOS HEV AEYVOVTEC MEPL MOAAWY 
EPODUEV MOAAGKIC TADTA: Kal yap (MMOLG Kal KUOL Kal AVOPWTOLC UMAPYEL TWV 
Ei\MNUEVWV EKAOTOV, WOTE EXV KAO’ EkAOTOV THV OVUUBEBNKOTWV AEYN TIC, 
TIOAAGKLC AVAYKAGONHGETAL MEPL THWV AUTWV AEVELV, GOA TALUTA WEV UMAPYEL 
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Toig Et6Et Stapepovot THV CwWwv, ALTA bE UNSeptav Exel Stapopay. EtEpa 6€ 
(ows Eotiv otc oupBatver THY Hév Katnyoplav EXEL THY authy, Olapepe 
52 Th Kat’ Ecl60c Stagpopt, oiov h tTHv TWwv nopela: od yao paivetat ula 

TH E(5ElL SLAMEPEL YAP MTA Kal veDotc Kal BA&SLoLC Kal Epwic. 510 Sei yh 
SLAAEANGEVAL WG ETLOKENTEOV, AEYW SE TOTEPOV KOLWA KATH yEVvOC MpWToVv, 
clita boTtEpov mEpl THY iSiwv BewoeNTéov, fh Kad’ Ekaotov EvOUc. viv yaxE OD 
SLWELOTAL MEEL AVTOD... 


(16) e.g. Balme 1972, Kullmann 1974, Lennox 1987a. For an interesting 
discussion of the historical background to the question, see Kullmann 1974, 
12. 


(17) For Balme's revision of his 1972 reading, translation and note for this 
passage, see Longrigg 1977. The revised translation and note have been 
incorporated into the more recent edition (Balme 1992). 


(18) 644b1-7. Readers of the Loeb PA should note that Peck rewrites the 

text of this passage. Balme translates the MSS and | have followed him. | 
take 60a 5€ un totadta (b6) to modify the same subject the coordinate Ta 
UEV KATA yEvN KOLvA (b2) modifies, namely the attributes, referred to as 
umapyovta at a26 and as ndOn at a34, and so interpolate as | do; but it could 
be modifying gené. The entire passage reads: (owe pév obv dpc Exel TA 
UEV KATH VEVN KOLA AEVELV, OOM AEVETAL KAAWC WPLOYEVWV TOV AVOPWTWV, 
Kal EXEL TE ULav MUO KOLVAV Kal Et6N EV ADTOIC UN TOAD StEOTMTA, Spvic Kat 
ix80c, Kal Et TL GAAO EOTLV AVWVUHOV HEV, TH VEvEL 6’ OUO(WC MEPLEXEL TA EV 
avt@ e(6n: Soa 6& un totadta, Kad’ Ekaotov, olov mepl avVOPWroU Kai Et TL 
TOLODTOV ETEPOV EOTLV. 


(19) 644a16-22 doa HEV yap SLAMEPEL THY VEVWV KAO’ UTEPOXNV Kal TO 
UGAAOV Kal TO ATTOV, TaDTa ONETEUKTAL Evi yévEL, 60a 6’ ExEL TO AVAAOVOV, 
xwpic: Aéyw 5’ olov dpvic Spvid0c StapépeEt TH WAAAOV Ff KAO’ bTIEPOXHV (TO 
UEV VAP UAKPONTEPOV TO 5E BpaxOnTtEpoV), ixyOVEC 6’ Spvi8oc TH AvVGAOYVoOv (6 
yap Ekeivw mtepdv, Batépw Aenic). 


Cf. HA |.1 486a15-487a10 for a fuller discussion of the sorts of samenesses 
and differences in animal features, and the sorts of ‘more and less’ 
relationships; the parallel examples for ‘same by analogy’ at 486b19-21 
and ‘differ by analogy’ at 644a21-22 make clear that they are the same 
relationship (described from two different standpoints). 


(20) | referred two sentences earlier to the focus or aims of the PA chapter 
under discussion, PA |.4. In fact, there seem to be two aims, and it would be 
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useful to connect them, as | have not yet been able to do. One aim, which 

| noted at the start of this chapter (of the present book), is to explain how 
to select the kinds from which the reformed division just described in PA 

1.3 should proceed; the second is to resolve the aporia developed in PA |.1. 
The two aims are obviously connected, and since one bears on division and 
the other, in the end, on explanation, understanding the connection should 
contribute importantly to the wider aims of this chapter of the present book. 


(21) 645a36-b14; tr. Balme, with opening sentence modified and emphases 
added. The Greek reads: &vaykatov 5€ MpWtov Ta COVUBEBNKOTA StEAEiv MEpt 
EKQAOTOV VEVOG, 60a KAO’ AUTH HOLY UMAPYXEL TOC TWOLC, UETA FE TAODTA 

tac aitiac adTHv nEelpioOat SteAciv. efontat yéev obv Kal MPdTEpOV STL 
MOAAY KOLVA TOAAOIC ONGPXEL TAV THWV, TX HEV ANAWC, olov NdSec NTEPa 
Aen(Sec, Kal Md8N SA TOV aUTOV TOdTIOV TOUTOLC, TA 6’ AVGAOYOV. AEYW 8’ 
avaAoyov, Ott Toic HEV UMAPYXEL MAEOUWV, TOC 5E TAEVUWV HEV OU, O5E TOC 
Eyovot mAcbuova, ékeivoic EtEPOV AvTL TOUTOU: Kal Toic HEV aia, Totc 6& TO 
a&vaAOVOV Tv avTthy ~xov Sbvautv uttep Toic évaiyotc TO aiva. TO 62 AEE 
XWoplc mEpl EkdoTWV THWV KAO’ EkaoTta, Kal EuTpPOOVEDV E(MOUEV STL MOAAGKIG 
OVUBNHOETAL TAUTH AEVELV, EMELSAV AEYWHEV MEPL TAVTWY TOV UMAPKOVTWV: 
bmaexXEt 6E MOAAOIC TATA. TATA HEV ObV TAKTH StWEicOW. 


(22) Perhaps only analogously in common, if APo. Il.17 99a15 applies: ‘And 
things which are the same by analogy will have their middle terms the same 
by analogy too’. 


(23) 657a25-658al10, my translation. Bekker's Greek reads: 
1. (657a25) kai oi EV GVOPWTOL Kal ol 6PvVLBEC Kal TA CWOTdKA 

KQL TX WOTOKA TWV TETPATIOSWV MOLAAKHV EXOVOL TAG 6WEWC, 
THX HEV TWOTHKA BAEQAPA 50, Oic Kal OKAPSAUUTTOUVOL, TV 6’ 
Opvi8wv GAAOL TE Kal oi BapEetc Kal TA WOTOKA TWV TETPATOSWV 
TA KaTW BAEQaplSt UWoVOLW: OKAaPSaUOTTOVOL 6’ (a30) oi 6OVLBEC 
éK TOV KaVOWY KUEVL. TOD HEV Obv muAaknNy Exe altiov TO DyPa 
THK Gupata civat, (va Eb BAEMWOL TOOTOV Tov TEdNOV ONO THC 
QUGEWC. OKANPOSENNA yap Svta &BAGBEOTEPA HEV &v Av ONO THY 
ZEWOev MPOOMINTOVTWV, OVK dEVWNK 5. TOUTOV LEV Obv EvEeKa 
AEntov S€OuUa TO MEPL THY KOPNV (a35) EoT(, THC 5E OWINnplac yapLv 
TH BAEMAPA: Kal 61a TODTO OKAPSAUOOOEL TE MAVTA KAL UGALOT’ 
avOpwnoc, Navta HEV SWC TA MPOONM(MTOVTA Toic BAEMAPOLG 
KWAUWOL (Kal TOOTO (b1) ODK EK TIPOALPEGEWC, AAA’ Fy MUOLC 
émoinose), MAELOTAKIC 6’ 6 GVOPWTOCG Sta TO AEMTOSENUSTATOC Eival. 
f 5 BAEwapic EoTt SEOUATL MEPLELANUUEVN: 5LO Kal OD GUUMVETAL 
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oUTE BAEMapic OUTE AkKponooOia, STL AVEV OAPKOG SEOUATA EOTLV. 
tTOv (b5) 6’ dOpviOwv Soot TA KadtW BAEQapPiSt WHOVOL, Kal TX WOTOKA 
TOV TETPATIOSWV, 51a TAY OKANPOTNTa ToD S€Pyatoc Tob nEpi Thv 
KEMAANVY OUTW WUOUOLY. oi HEV VAN BapEic THWV NTEPWTHV SLA TO 

Ur) MTHTLKOL Eval THY TOV NtEpdv avENotv eic Thv Tod SEO"ATOC 
MAXOTHTA TETPAUUEVNVY ExOUOLV. 610 Kal OUTOL HEV (b10) TH KaTW 
BAEMAPW WUOUOL, MEPLOTEPAL 5E Kal TA TOLADTA AuU@oOtv. TA 5E 
TETPAMOHA TWV WOTOKWV QOALEWTH EOTLV: TADTA SE OKANPOTEPA 
MAVTA TOLXYOC, WOTE Kal TA S€PUaTA tod S€OuaTOC. TO HEV OV 

MEPL TAV KEQAANV OKANPOv EOTLV AUTOIC, SLOTIEP ODK EXEL BAEQAPOV 
EKElBEv, TO FE KATWHEV CAPKWHEC, (b15) Wot’ ExElv TO BAEQAPOV 
AENTOTHTA Kal TAOLV. OKAPSAWUTTOVOL 6’ ol BapEic SpviBEC TOUTW 
uev 00, TH 6’ HuEVL, Gta TO BOadetav civat tThv tobTOV Kivnovy, Seiv 
5€ taxyetav yivecBat: Oo &’ Dunv ToLoOTOV. EK 5€ TOD KavOOd TOD 
MAPA TOUG WUKTAPAG OKAPSAUOTTOVOLY, OTL BEATLOV aM’ APXAG WLaC 
(b20) thv pvovw eivat abtwv, obTOL 6’ ExovoLw KPXAv Thy Tpdc TOV 
UUKTHPA TIPOOQUOLV: Kal TO TEPOGBLOV APN TOO TMAayiov UGAAOV. TH 
5€ TETOATMOSA Kal WOTOKA OV OKAPSAUOTTEL OWO(WC, STL OVS’ DypaV 
avtoic avayKaiov ~xeEtw Kal &keLBA thy Swe Entyelotc ovotv. Toic 

5’ é6pviow avayKatov: nMéppwGev (b25) yap A xphotc Thc 6wewc. 

5LO KAL TA VAWWWVLUXA HEV OELVWTIA (AvVWHEV yao avToIc fh BEWwpia 
TAS TPOAG, 50 kal AvanETOVTAL TADTA UGALOTA TWV OPVEWV EC 
Hwoc), Ta 6& Em(yeta Kal UA MTNHTIKG, Olov GAEKTPUOVEC Kal TH 
TOLADTA, OVUK OEVWTNGA: OVSEV VAP AUTA KaTETELYEL TEOC TOV Blov. 

ot (630) 5’ ixO0EC Kal Ta EvTOUG Kal TX OKANPOSENUA SLAMEPOVTA 
UEV EXOVOL TA GUUATA, BAEMaPOV H’ ODSEV AUTH EXEL. TA HEV YAP 
OKANPOSEPUGa SAWC ODK EXEL: H SE TOD BAEMAPOV xPAOtc TayxEiav 
Kal SEQUATLKAY EXEL THY ENyaolav: GAA’ AVTL TAUTNG TAG PLAAKAG 
TAVTA OKANPSPOGANG EoTLV, Olov (635) BAEMOVTA Sa TOD BAEPPOV 
TIPOOTIEMUKOTOG. ETtEL 6’ AvVaYKatOV Sta THY OKANPOTHTA AUBAUDTEPOV 
BAEMELV, KLWODHEVOUG ETO(NGEV A MVaLG TOLVG OMBaALOUG Toic 
EVTOLMOLC, KAL UGAAOV (658a1) ETL TOG OKANPOSEPUOLC, WOTIED EVLA 
TOV TETPATOSWV TA WTA, SWC SEDTEPOV BAENN OTPEMOVTA MPdC TO 
@Wc Kal SEXOUEVa THV abyny. ol 6’ iyOVEG Dypd@OQALOL HEV EtoLv. 
avayKata yap totic MOAANV MOLOVUEVOLC Kivnow A TAC 6wews (a5) 

€K TIOAAOD XPAOLC. Toic Lev ObV TETOic 6 ANP EvS(omtOG: Eke(votc 6’ 
Emel TO UOWP MpPOc EV TO OED BAETEL EvavtTiov, OOK ExEt SE MOAAG 
THX MPOOKPOVOATA Mpdc THv Swlv WortEp O ANP, Sta WEV TOOT’ 

ovK ExEL BAEMapoVv (OLSEV yap A MVOC ToLEl UATNHV), MpdOc SE THv 
MAXOTHTA Tob LVBatoc DypdgPaAuol (al10) Eiotv. 
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(24) 696b6, 13; cf. chapter 10 below, p. 234. 


(25) 693a11-19. Here | borrow Lennox's 2001a translation, with some 
modifications. Bekker's Greek reads: 5tamopay 6’ Exel Kal TA PUYXYN KATH 
tobvc Blouc. Ta HEV yap EVO ExEt TA SE yauWov, EDOD HEV Goa THONG EVEKEV, 
yauwov 5€ TO WUOMAaYOV: XYONOLWOV yap MPdC TO KPATEtV TO TOLODTOV, THV 5E 
TpOgNV avayKatov aNd CwWv NoOpiTEecOal, Kal TA MOAAG BLATOUEVOLC. GoWV 

5é EAEtoc O Bioc Kal NooPayoc, MAaTD TO PUYXOG ExOVOLV: Mpd6c TE YAP THV 
OpPvELV XPNHOlWOV TO TOLOUTOV Kal MpPOc THY TAS TpOgAS Ondo Kai KOoUPaV. 
Evia SE KAL UAKPOV EXEL TO PUVYXOG TMV TOLOUTWV, WOTIED Kal TOV ALXEVA, SLO 
TO AQUBAVELY Thy TOON Ek TOU BABOuG. 


(26) See now Lennox 2001a, 125, 132, 146, 176. 
(27) Cf. Barnes 1975a, 240. 


(28) | dedicate this chapter to Wolfgang Kullmann, with gratitude for his 
groundbreaking work on the philosophical significance of Aristotle's biological 
treatises. Drafts were read at a Society for Ancient Greek Philosophy meeting 
in San Francisco in 1991 and at the University of Tokyo in 1994. | would 

like to thank all those who participated in discussion on those occasions. 

For helpful discussions during the preparation of the original paper, | would 
like to thank in particular Robert Bolton, Catherine Culver, David Depew, 

and James Lennox. Professor Kullmann's Wissenschaft und Methode (1974) 
provides a valuable background to this study. 
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Abstract and Keywords 


This chapter takes a close look at nine passages in PA (and IA) where 
Aristotle speaks of a part as present, or as having the character it does, in an 
organism because it is part of or required by the substance, or definition of 
the substance, or essence or definition of the organism. It then catalogues 

(i) these various ‘definitional’ relations, (ii) the objects of these definitions, 
and (ili) the contents of those definitions. One surprise is that there turns up 
among the contents of definitions, not only soul-functions but certain parts 
(both uniform and non-uniform) and certain ‘dimensional features’. 


Keywords: Aristotle, Parts of Animals, substance, essence, definition, matter, kinds, 
deformed kinds 


Readers of Aristotle's Metaphysics puzzle over such issues as whether the 
aporiai of book Z are resolved within Z, or not until H.6 or beyond; whether 
its primary substances are (in the case of animals) animal species, the forms 
of animal species, individual animals, or their forms; whether the essence of 
an animal is its form or some unity of form and matter (or whether animal 
form itself includes matter), and if either of the latter two, then which 
material aspects are included in the form; whether there are individual forms 
and essences as well as (or instead of) species-forms, and if so, whether 
forms of individuals of a species are qualitatively or only numerically distinct, 
and so on. 
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David Balme has taught us that there is much to be learned about Aristotle's 
philosophical thought from his biological works, and in the spirit of that 
lesson it may be useful to ask what light these treatises can shed on those 
dark puzzles and in general on Aristotle's conceptions of substance and 
essence. As a small contribution to our celebration of this large lesson and 
of its gentle author, | should like to describe a research project for the study 
of substance and essence in Aristotle's biological works and to present a few 
preliminary results from my own pursuit of that project in one such work, 
Parts of Animals. 


In undertaking a study of the lessons of the biological treatises for our 
understanding of substance and essence in Aristotle, we need at the outset 
to distinguish two questions: 
(a) With what conceptions of substance and essence, if any, does 
Aristotle operate in the biology? 
(b) What can we learn from our study of these conceptions in the 
biology about the conceptions of substance and essence in the 
Metaphysics? 


(p.218) The need for the distinction is clear: we cannot say in advance that 
the notions at work in the biology are the very same ones under scrutiny in 
the Metaphysics. Perhaps the biological treatises were written much later 
(or much earlier) than Metaph. ZHO; or perhaps they were written without 
careful reflection on the metaphysical concepts being used. Or perhaps the 
biology and the Metaphysics diverge for some other reason. While | do not 
myself believe any of that, we must not prejudge the issue and should thus 
keep the two questions separate. Question (a) is of course the prior question 
and will be our concern in this chapter; Question (b) is for another time.1 


The project 


Our goal, then, is to understand the conceptions of substance and essence 
with which Aristotle works in the biological treatises. The research project 

| propose has two parts. The first is simple, yet quite powerful: collect and 
study each occurrence in these treatises of the terms ousia, to ti én einai, 
to einai + dative, and so on. As it turns out, these fall naturally into two 
groups: (i) those in which Aristotle states explicitly that some feature of an 
organism is ‘in the ousia’ or ‘in the logos tés ousias’, and so on of that (kind 
of) organism; and (ii) those others in which the term appears as part of a 
methodological, or otherwise theoretical, statement. 2 
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Occurrences of type (i) are more frequent in the innards of the biological 
works and are, from our standpoint at least, the more exciting, as they 
promise us a look at just that sort of definition (or at some portion of just that 
sort of definition) of which the Metaphysics worries over the possibility—and 
possible content: definitions of living organisms. There are roughly ten such 
passages, all from PA II-IV (p.219) and its ‘appendix’, Progression of Animals. 
In the next section of this chapter | shall quote (with surrounding context) 
and briefly discuss each one. | will not here discuss the few occurrences of 
types (ii) in these works (see PA 647a16, 652b18),3 as they fit more naturally 
into the second part of the overall project. 


The project's second part is a more complicated undertaking, and a report 
of its results will require a separate occasion (see n. 2 above). But | should 
like at least to describe this part of the project itself, both as an invitation 
to readers to join me in this study and as a suggestion of the promise the 
overall enterprise might have. 


At PA |. 640a33-b1, Aristotle draws, from his case for the priority of the final 
cause, conclusions regarding the proper method for expounding the causes 
of the parts of animals: 
Hence we should if possible say that because this is what it 
is to be a man, therefore he has these things; for he cannot 
be without these parts. Failing that we should get as near as 
possible to it: we should either say altogether that it cannot be 
otherwise, or that it is at least good thus...4 


(p.220) Assuming that the second half of the first sentence names a mode 

of explanation distinct from the two that follow, we have three modes of 
explanation, each of which refers some part of an animal to some part of the 
essence of that animal.5 On the further assumption that PA II-IV employs 
that proposed method of exposition, involving these three modes,® we can 
turn the process around and identify what Aristotle takes to be parts of the 
essences of his animals by seeing which features turn up in the explanantia 
of these explanations.7 


The project, then, is to examine each explanation offered in PA II-IV (and JA) 
and to identify, in each case, which one of these three modes of explanation 
is at work, which feature of the kind of animal in question is being explained, 
and which feature(s) this feature is being explained by reference to. Since 
some of these latter features are themselves likewise explained in terms of 
yet other features, we will look for those features which, though not explicitly 
Said to be part of the ousia or essence of the animal (and thus already 
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collected in our project's first part), are not themselves explained in any of 
these ways; these features are then prime candidates for being part of the 
essence of the animal in question.8 Such is the second part of our project. 
The two parts together promise an interesting view of the conceptions of 
substance and essence at work in the biology. As explained above, | restrict 
myself here to the project's first part—a study of the passages in which 
Aristotle states explicitly that some features of an animal are part of the 
ousia or ti én einai of that animal. 


(p.221) The explicit passages 


| list the passages in the order in which they occur in the text. | follow Peck's 
PA and Forster's JA texts (both in Peck and Forster 1961) with one exception 
where | (uncertainly) follow a suggestion of Ogle's 1882; and (although it 

is unlikely to be of any use in our discussion) | include any editors’ notes 
indicating divergence from Bekker's text. All translations are my own unless 
otherwise indicated. My remarks on the passages are numbered. Since David 
Balme has discussed, or at least cited, each of these passages in one or 
another of his studies, my remarks consist largely of commentary on his 
discussions. 


1. PA Il.8 653b19-27 


We must now examine the other homoiomerous parts, and first 
flesh in those that have flesh and its analogue in the others; 
for this [sc. flesh-or-its analogue] is of animals an origin and a 
body in itself. This is clear also from the logos, for we define 
an animal by its having sensation, and first the primary 
sense, which is touch, and such a part is the sense organ of 
this—either its primary organ, as the pupil is of sight, or the 
organ taken together with that-through-which, as if someone 
took the whole of the transparent together with the pupil.9 


(1) The bold-faced portion is of course no surprise: cf. such 
passages as An. II.2 413b1-7. An. |.1 402b5-6 says that there is 

a single logos of animal and the particular one given in this PA 
passage is what we would expect. Whether ‘living thing having 
sensation’ is the whole logos, is another matter; it is in fact very 
unlikely, as proton de tén proten etc. suggests. (I might well have 
boldfaced these words too in the translation above.) A definition of 
animal would have to capture the fact that animal kinds all have 


Page 4 of 34 Notes towards a Study of Substance and Essence in Aristotle's Parts of Animals II-IV 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


touch but otherwise differ in the senses they will possess, thus 
permitting division down by ‘successive differentiation’, which 
specifies which of the disjunctive possibilities is realized in its case 
(PA |. 643b10-26 and Balme 1972, 102).19 The present definition 
is thus only a partial one (and may be so in other ways as well), 
though it is fully sufficient for its argumentative purpose here. 
Aristotle's willingness to treat disjunctions of contrary features 
(broadly understood) as units of thought is clear from touto in line 
653b21, which clearly has as its (p.222) antecedent ‘flesh or its 
analogue’, and perhaps from APo. |. 73a37-40, b19-21, 78a16-21, 
84a20. 

(2) In regard to the possible difference, remarked in note 5 above, 
between John Cooper and Professor Balme as to the first mode of 
explanation in the PA passage, we can notice that though Aristotle 
could have said here that the organ of touch is part of the Jogos, 
he says only that the sense (called a dunamis in An.) is. He does, 
however, call the flesh (and its analogue) an arché, and that is 
probably because, in the broader sense indicated by the analogy, 
it is the organ of touch—touch being the primary (and essential) 
sense for any animal. (The broader sense is ‘organ + medium’, 
since flesh is strictly the medium rather than the organ, the heart 
or its analogue being that.) James Lennox has suggested that we 
should take the kath’ hauto technically: animals have flesh-or-its- 
analogue in virtue of being animals. Even if accepted, this need not 
decide the question though, as the feature could be kath’ hauto 
sumbebékos. 

(3) As a dunamis or ergon of animals, aisthésis is just the sort 

of feature we should expect to find in a definition. The object 

of definition is at a rather high level of generality, but animal is 
not here said to have an ousia, only a logos, and certainly kinds 
at all levels can have /ogo/. On the other hand, the verb used 
(horizometha) suggests that we do have here a definition in a strict 
sense, and | will assume this in what follows. 


2. PA Ill.6 669b8-12 


Generally, then, the lung is for the sake of respiration, though 
it will be bloodless and such [as has just been described] for 
the sake of a certain animal kind [sc. the egg-bearing]. But 
there is no common name in the case of those #which have 
a lung#, not like ‘bird’ is applied in the case of a certain kind. 
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On account of which, just as the being for a bird is out of 
something, also in these cases having a lung is present in 
the ousia.11 


(1) ‘There is no common name’: alternatively, ‘that which is 
common is nameless’. Not the feature which is in common—that 

of course has a name (viz., ‘lung’)—but the class of possessors of 
that feature. On why ‘lung-possessors’ does not count as a name, 
see Balme 1962a, 90-91: ‘the reason is that an adjective is not 

an onoma even when used “substantively”, unless it has really 
become a noun’. (This must also apply to the relevant sense of 
pezon discussed in comment (3) below.) 

(2) The lung-possessors, according to Aristotle, are man, the 
live-bearing and egg-bearing quadrupeds, the snakes, the birds, 
and the cetaceans—in short, all and only the blooded animals 
except the fishes. This is a grouping above the level of the megista 
gene in HA |. 490b7-14 (quoted in comment (1) to passage 3), 

but below (p.223) the groupings of megista gené into blooded 

and bloodless kinds. In comparing the unnamed group of lung- 
possessors to Bird, one of the megista gené, and ascribing to 

the group an ousia, Aristotle would seem to be installing it as 

a true genos, in the strong sense, appropriate to division and 
definition, of PA |.2-4. As David Balme pointed out long ago, in his 
celebrated paper for the Second Symposium Aristotelicum (1960, 
publ. 1961, cf. Balme 1975), not every ‘differentiae class’ (= class 
of objects possessing some feature in common) is a true genos for 
Aristotle. PA |.4 suggests as a requirement of this that the class 

in question ‘possess both a single nature in common and forms 

not far separated in them’ (644b3-4, tr. Balme 1972, but with 
‘forms’ for ‘species’), and allows unnamed kinds as gené (b4-5). 

It would seem relevant to ask, if we are to Know how seriously to 
take the ascription to it of an ousia, whether in fact lung-possessors 
constitute such a group: if Aristotle were in the habit, in the biology, 
of ascribing an ousia to any class, e.g., to pale-skinned humans, we 
should draw different conclusions than if he were as circumspect as 
he suggests in Metaph. Z 4 one ought to be.12 

(3) In his Second Symposium paper Professor Balme denies genos- 
status to lung-possessors: 


[W]hen he states the need of a new group-name which 
overlaps or splits genera, it is clear that he is naming a 
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differentia and not a genus. This is the case when he suggests 
that /Jung-possessors would be recognized as a kind of animal 
(PA Ill, 66969); he often makes use of this category but he 
himself provides the reasons why it could not be a systematic 
division (HA VIII [= VII], 589al0ff.). (Balme 1975, 189) 


HA VII 589al10ff. argues that there are various ways in which an 
animal can be said to be a land (pezon) or water (enhudron) animal, 
and that many animals which are land animals in one way need 
not be land animals in another. One of these ways is ‘taking in 

air to cool its internal heat’. This sense of pezon applies to all and 
only the lung-possessors, as the lung is the organ for that purpose. 
(Other ways of being pezon include spending one's time on land, 
feeding on land, breeding and/or giving birth on land.) Is Professor 
Balme's point that this passage shows the many fundamental ways 
in which the lung-possessors differ from each other—too many 
ways for them all to constitute a single genos, the sub-kinds being 
‘far separated’ or perhaps not even having a ‘single nature’? 


A further reason for denying genos-status to lung-possessors is 
suggested in Balme 1972, quoted below in comment (1) on passage 
3. Not only must a true genos have many features in common but 
many of these features must be the same in e/dos, differing only in 
the more and the less, and not merely the same by analogy (PA I.4 
(p.224) 644a16-24 [cf. 5 645b3-10], HA |. 486a14-25 [cf. Il. 497b6- 
13]). It might be argued that apart from lungs, there is little that all 
lung-possessors have in common except by analogy, and that their 
forms are again just too ‘far separated’. 

(4) On the other side are the facts, first, that Aristotle nowhere 
else in PA, or in the biology generally, ascribes an ousia to anything 
other than clear-cut gene;13 and, second, that he here compares 
lung-possessors with birds, an unquestionable genos, in respect 

of possession of an ousia. Furthermore, while Aristotle's purpose 

in the HA VII passage Balme cites is not entirely clear to me, the 
variations among lung-possessors it points to seem compatible 
with our finding much in common among such animals. After all, 
the claim that lung-possessors possess little else in common is 
certainly overstated: all blooded animals have viscera, and surely 
these—and other internal parts as well—will differ only by the more 
and the less, and Aristotle has much to say in HA II-IIll about these 
similarities. (See also Sens. 444b2-4.) 
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Still, overall similarities among lung-possessors are more general 
than among, say, birds, and many of their likenesses are only by 
analogy. The question we thus have to ask is whether the unity 
possessed by organisms in virtue of their sharing analogous organs, 
if there are enough of them, is not itself sufficient to constitute 

the class of such organisms as a true genos for divisional and 
definitional purposes. After all, Aristotle does sometimes divide 
down from ‘animal’, and one might expect, as intimated in the 
discussion of passage 1 above, that a full definition of animal 
would express disjunctively at least the vital functions shared by 
all animals—sensation of types, touch, or touch and XY, or touch 
and XYZW, and so on (cf. HA IV.8); locomotion of type X, or Y, or Z, 
or XZ, or none, and so on. Pol. 1290b25ff. perhaps points to such 
an enterprise, if one reads it to permit such disjunctive terms, their 
contents being arrived at inductively. 

(5) All these issues are very complex, and their resolution depends 
on answering yet other questions about the precise nature of an 
Aristotelian genos and about the role of definition in biological 
explanation, questions which | cannot attempt to deal with here.14 
What warrants universal agreement, | think, is that the ascription 
of an ousia to lung-possessors is to be taken quite seriously, as 
revealing something of the substance or essence of the animals to 
which it is ascribed. Professor Balme himself wrote that ‘Aristotle 
indicates sometimes that he would like to recognize larger 

genera such as /ung-possessors (P.A. Ill. 66969)’ (1972, 120: see 
comment (1) to passage 3 below), and in his paper to the 1976 
Princeton Colloquium on Aristotle's Philosophy of Biology (1976, 
8-9 and n. 26), he cited (p.225) this passage as an example of 
Aristotle's making ‘logos ousias...include bodily parts which are for 
functions’.15 

(6) Finally, in our concern over the nature of the true subject of this 
ascription, we must not fail to note the nature of what is ascribed: 
here, clearly, an organic part is said to be part of an ousia. But the 
surprises, if this was one, are not over. 


3. PA IV.5 678a26-34 


The commonly called cephalopods and crustaceans [Peck: 
‘softies’ and ‘soft-shells’] are very different from those [sc. the 
blooded animals], since they have nothing at all of the nature 
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of viscera. Nor, likewise, do any of the bloodless animals. 
(There are two kinds of the bloodless remaining, the testacea 
[Peck: ‘potsherd-skins’] and the insect-kind.) For, none of them 
has that out of which viscera nature is composed—blood— 
because some such condition belongs to their ousia; 

for that some animals are blooded, while others are 
bloodless, will be present in the logos defining their 
ousia.16 


(1) ‘megista gené of the animals, into which some animals have 
been divided, are these: one of birds, one of fishes, and another of 
cetacean—and these are all blooded. Another genos is that of the 
testacea [‘potsherd-skins’], which are called oysters; another, that 
of the crustacean [‘soft-shells’], nameless by one name,...; another, 
that of the cephalopods [‘softies’],...; and yet another, that of the 
insects. These are all bloodless...’ (HA |. 490b7-14) 


Aristotle's broadest distinction among animals is between the 
blooded and the bloodless (though, as noted previously, he also 
often works with a revised version of the Platonic land/water or 
land/water/flying divisions). Do the blooded (or the bloodless) 
animals constitute a single, overarching genos? Again, David Balme 
suggests not: 

These [major] genera cannot be grouped in overarching 

genera, presumably because their attributes are not basically 

the same but are merely analogous, as feathers are to scales. 

Analogous attributes cannot be shown as differentiae of a 

single attribute. It is not enough that some attributes are 

common to different genera (e.g. breathing). Aristotle indicates 

sometimes that he would like to recognize larger genera such 

as lung-possessors (P.A. Ill. 669b9), and G.A. Il. 732b27f. 

shows him groping towards a basic differentiation by bodily 

(p.226) heat which he regards as the underlying cause of 

difference in reproduction, respiration, posture, locomotions, 

and psychology (cf. A. L. Peck, Loeb edn. of H.A., Introd. p. 

xv). The blooded and bloodless are not higher genera, but 

groupings of genera; blood is a symptom of heat. (Balme 1972, 

120-21)17 
(2) Though the force of the last clause of Professor Balme's 
remarks is not clear to me, surely neither of the reasons he gives 
for Aristotle's not seeing the blooded and bloodless (roughly, our 
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vertebrates and invertebrates) as true genera prevents blooded 

or bloodless from appearing in the definition of animal kinds, and 
Professor Balme himself does not mean to imply that they do (see, 
e.g., Balme 1980, 7 n. 32 [= Balme 1987d, 297 n. 34]). ‘Blooded’ 
is said to be in the ousia of birds in passage 8 below, of fishes in 
passage 9, and of snakes in passage 10—so Aristotle means it. 

(3) There is, or at least appears to be, one interesting difference 
between the present passage and the previous one. In passage 

2, it seemed that Aristotle was asserting the feature in question 
(viz., the having of lungs) to be part of the ousia of lung-possessors 
qua lung-possessors (though there was question about that). In the 
present passage, however, the subjects whose ousiai are said to 
include being blooded (or bloodless) would certainly appear to be 
the individual megista gené themselves. 

(4) Passage 2 asserted an organic part to be part of the ousia of 
an animal kind. The present passage is even more striking: here 
we find a homoiomerous part (blood or, in effect, its analogue) 
asserted to be part of an animal's ous/a.18 


(p.227) 4. PA IV.6 682a35-b32 


Now, then, the insects...are all many-footed, in order to make 
their motion quicker and to counteract their natural slowness 
and coldness, and those that are especially cold on account of 
their length are very many-footed, such as the centipede-kind. 
Furthermore, because they have many origins [of life-activity], 
they have their ‘insections’ and are correspondingly many- 
footed... 


They are insected both on account of the aforementioned 
causes and in order that they may protect themselves by 
curling up to avoid injury. For those of them that are long coil 
themselves up, and this could not happen if they were not 
insected. Those that do not coil up make themselves harder 
by pulling their sections together...And it is necessary for them 
to be insected; for having many origins is present in their 
ousia and in this they are similar to plants. For, just as plants, 
they also can live when cut up, though the latter live only a 
while, whereas the former become complete in nature and two 
or more in number from one.19 
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(1) The connection between having insections and having many 
origins is stated twice, first in the process of offering a second 
explanation of why insects are many-footed and then in explanation 
of the insections themselves. 
(2) The passage would seem to suggest that all insects can live if 
divided, at least if both explanations of insections are to hold in all 
cases. However, at HA IV 531b30ff. Aristotle says: 

(p.228) All insects when cut in two retain life, except those 

which are excessively cold to begin with, or which on account 

of their smallness are quickly chilled: even wasps continue to 

live after being cut in two. So long as it has the middle piece, 

the head or the stomach can live; but without it the head 

cannot do so. The long insects with numerous feet live a long 

time after division, and the severed portion can move in either 

direction...(tr. Peck 1970) 


Several other mentions of the survivability after division of (‘some’) 
insects confirm that this is Aristotle's consistent position.20 


That raises a problem however: Are we to Say that all insects have 
having-many-origins in their ousia, but the very cold ones are 
deformities and have this in a very limited way or not at all? Or that 
it is only the class of insects-which-can-live-if-divided which has 
having-many-origins in its (their?) ousia (thereby giving an ousia to 
a not-obviously-natural cleavage of insects)? Or should we say that 
having-many-origins is necessary but not sufficient for being able 
to live if divided? Without attempting to resolve this, | will proceed 
as if the second of these three alternatives is not true, and assume 
that Aristotle is ascribing an ousia to insects as such. 

(3) Having ‘insections’ is not said to be in the ousia of insects, 

but what insections somehow make possible—viz., having many 
origins—is. The necessity which flows from having many origins 

to being insected appears to be a case of the first of the three 
modes of explanation indicated in PA |. 640a33ff. (quoted above) 
and not a case of the second mode, standard ‘hypothetical’ 
necessity. The other explanation Aristotle gives for insections, the 
defensive tactics they permit, is on the other hand a clear-cut case 
of hypothetical necessity.21 

(4) One might think that when Aristotle says that these insects 
have many origins he means that they have many souls, and to 
tes toiautés archés morion (682a1-2) suggests that. On the other 
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hand, the relevant passage as a whole (681b31-682a8) seems 

to allow for his meaning by ‘multiple origins’ multiple organs, 

viz., the heart-analogues he mentions at 681b14-16; and he does 
regularly refer to the heart as an origin. Juv. 468a27-29 says clearly 
that the nutritive organ (sc. heart-analogue) is actually one but 
potentially many, as is the nutritive soul (b2-4). (However, two MSS 
are missing the words that make the former claim.) arché is used 
for the organ (hé tés threptikés arché psuchés) at 468a21. But 
Resp. 478a31-479a7, with its peculiar occurrence of ousi/a (b3, cf. 
n. 15 above), appears to use arché for the soul three times (b33, 
a2, a7), although each occurrence is perhaps ambiguous. | do not 
see how we Can (p.229) decide this, and thus whether to say that 
we have here another case of an organ being said to be part of an 
animal's ousia. 


5. PA IV.8 684a32-b1 


In lobsters only, whether male or female, it is a matter of 
chance which claw is bigger. The cause of their having claws 
is that they are in the kind that has claws; but they 

have them irregularly because they are deformed [Balme: 
‘imperfect’] and do not employ them for their natural use but 
for walking.22 


(1) There is no mention of ousia or essence in this passage, but 
since lobsters comprise a true genos the suggestion might be that 
having claws belongs in the definition of lobsters. Balme 1980, 

7 n. 32 [= 1987d, 297 n. 34] concurs (though, in the Princeton 
Colloquium paper [1976] from which this later one was derived, he 
wrote, citing the present passage, ‘it is rare for him to account for a 
feature on the grounds that the parents of the species are formed 
SO, and my impression is that he only falls back on this when at a 
loss for a functional explanation’). | want—in a rather roundabout 
way, since the matter is complicated and several interesting side 
issues emerge—to explore this suggestion. 

(2) The genos of lobsters is a subdivision of the megiston genos 
crustacea (ta malakostraka). All crustaceans are bloodless and have 
no viscera (passage 3 above). They are distinguished from other 
bloodless genera—the cephalopods, testacea, and insects—most 
notably in the degree of hardness of their earthy, supporting part, 
and its presence as a protective outer covering rather than as an 
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internal, only structural support. The cephalopods—e.g., squids 
and octopods—are the reverse, though mostly soft and fleshy; 
testacea—e.g., oysters and clams—are the same as crustaceans 
in this regard, but their outer covering is much harder, and ‘can 
be broken with a clean crack’ while a crustacean shell ‘must be 
crushed’ [HA IV.1 523b5-11]; insects, finally, are hard all the way 
through, though it is a fleshlike hardness. (Texts: PA II.8 653b36- 
654a31; IV.5 679b31-34.) Crustacea differ from members of the 
other genera in numerous other morphological and functional ways 
which Aristotle happily catalogues in PA IV.5-9; HA IV.1-7, V.15-31, 
and elsewhere. 


In particular, in contrast to testacea, ‘all the crustacea can walk 

on land as well as swim, and hence they all have numerous 

feet’ (683b25-26). The genos of lobsters is one of four main 
subdivisions of crustacea. Two of the other three main groups have 
claws, ‘not for the sake of walking but for catching and holding, in 
place of hands; that is why they bend in an opposite direction to 
the feet’ (683b26-684a1). In these two main groups, all the animals 
have the right claw bigger and stronger than the left, since animals, 
Aristotle believes, are generally structured to get more (p.230) use 
out of their right side and can thus make use of a stronger limb on 
that side (684a25-31). At this point the text quoted above (passage 
5) appears. 

(3) Lobsters observably do not uniformly have the right claw 
larger; in fact, the distribution in their case seems entirely random. 
(Note that Aristotle has made sure that the variation does not 
correspond to sex, which is a common source of variation within 
kinds.) Furthermore, we observe that lobsters do not use their 
claws for the activity for which they are used by all other claw- 
possessors and for which they are naturally suited—once you have 
seen a claw used for catching and holding, that use will surely 
seem more natural or appropriate to the claw than its use for 
walking. Lobsters instead use their claws for walking, along with 
their ten or so (other) feet. (Cf. HA IV. 526a11-30, where the claws 
are in fact called ‘feet’.) How are we to explain these differences 
from the other crustacea, which lobsters otherwise resemble in 

so many ways? Aristotle's answer is that lobsters are ‘deformed’ 

or ‘defective’ (pepéronta/). What does that mean—and how cana 
whole Aristotelian kind be deformed? Relative to what?23 
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(4) LSJ gives ‘maimed’, ‘mutilated’, ‘defective’ for the term, and 
cites several Aristotelian passages. The seal's puny feet make 

it, qua quadruped, hosper anapérian (HA ||. 498a32)—‘a sort of 
stunted quadruped’ (Peck 1965). Dwarfs, and other defective 
individuals of various species, are said to be deformed in the 
uterus, and the concept plays a role in the discussion of hybrids 
(GA II.8 748b34-749a6). Moles, whose blind eyes got ‘stunted in 
their genesis’ (HA |. 491b34; IV. 533a11-13; tr. after Peck), are 
themselves said to be ‘stunted’ (IV 533a2; De An. 435a10-11). This 
reference to generation—and an insistence that a type of animal 
will be ‘deformed’ as a whole only relative to some wider type to 
which it belongs—will be the clues to understanding the meaning of 
the term. 

(5) Deformity is relative to a wider kind. Dwarfs and so on 
(including, alas, females, whose femaleness we should view hosper 
anapeérian [GA |IV.6 775a15-16]) are defined of course relative 

to the normal (male) members of their kinds. The seal is a (sort 

of) deformed quadruped. Interestingly, in speaking of kinds that 
seem to defy classification into wider groups because they have 
several features, but not all, of each of two such groups (PA IV 
13—our classic ‘borderline cases’), Aristotle explains that seals 
‘dualize’ (epamphoterizein: Professor Balme has suggested ‘tend in 
both directions’) with respect to being land and water animals, and 
that their hind (p.231) feet can be considered completely fishlike 
(697b1-7)—so they are not really quadrupeds. Yet, if we consider 
them hosper quadrupeds, as we need not but can, they do not 

do a very good job of it. The mole, finally, is defective relative to 
other eye-possessors (HA |. 491b26-34; IV. 532b30-533a15: cf. the 
explicit kata to genos at Metaph. A. 1022b26-27). 


Pace anthropologizing interpretations, then, the biological point is 
that we have organs that cannot perform (as well) the functions 
they are most suited for and have developed for (as | will explain 
ina moment), by the standard of the performance of the version 
of that organ in the other members of that wider kind. Where the 
organs perform another function sufficiently well, as the fin-like 
hind feet do in seals (697b4-6), Aristotle will say, it seems that 
they are only hosper deformed. The female, who has a natural 
and necessary function, which she performs perfectly well, has 
her ‘deformity’ doubly qualified (and perhaps triply, if anapeéria is 
weaker than péroma—but LS] is no help towards deciding this). 
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(6) Deformity occurs in generation. Let us remind ourselves, 
though only sketchily for considerations of space, of two 

of Aristotle's theses about generation: (i) The embryo gets 
progressively differentiated from more generic to more particular 
features (GA II.3 736a32-b5, and II.3-6 and IV. 3-4 passim); and (ii) 
There is a limited amount of material that can be used to form the 
embryo—the mother only supplies so much and the organism can 
only absorb so much—thus if, for instance, it needs solid (rather 
than cloven) hooves, it may only have material enough for one horn 
(PA IIl.2 663a31-34, and II-lV passim for many other examples). 

In the cases of so-called ‘deformity’, as a member of the wider 
kind against the background of which it is viewed as deformed, the 
animal in question will go through embryonic stages in which it is 
indistinguishable from members of other subdivisions of that kind. 
Insofar as seals are like quadrupeds, for instance, they could have 
gotten fully developed legs, which would have made them nifty 
land-movers and not the clods (péromata) they are; but that would 
have made them awfully inept at feeding in water which, by the 
‘blend of their elements’ and probably their constitution generally, 
they must do, so their nature does not develop that way.24 What, 
then, about lobsters? 

(p.232) (7) Being in the genos of claw-possessors is supposed to 
explain lobsters' possession of claws. Why does Aristotle not say 
that their use in walking explains their presence? Well, for one 
thing, then they would not be claws, they would be feet (which, 

as we Saw, Aristotle is tempted to call them in HA): an organ is 
defined and ultimately named (in part at least) by its function. 

But they look so much like claws, and—much more importantly— 
they do so in the context of the lobster-kind's being in many ways 
much more like the crustacea-kinds that possess claws than like 
the kinds that do not. That is: | want to suggest that the overriding 
similarities to other claw-possessors puts lobsters in a group with 
them; accordingly, we should see their generation as out of roughly 
the same material and following sufficiently the same plan so that 
they pass through the same early stages. Relative, then, to the 
development of the claw in that larger group, we can say that the 
lobster claw does not develop all the way towards the maximal 
possible use of it, perhaps because the rest of the animal develops 
in such a way that it cannot make use of a catcher and holder of 
that sort (as the mole develops from an embryo much the same as 
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that of the other smallish live-bearing quadrupeds into a burrower 
which does not particularly need eyes).25 

(8) To return finally to the main text under review (passage 5 
above), the preceding discussion suggests that having a claw 

will not, after all, be in the definition of lobsters, not even in 

its generic portion. What may appear in its place would be the 
causally fundamental features, whatever they are, shared by 

all claw-possessors that make them so alike relative to the non- 
claw-possessing crustacea, and which in the non-lobster cases 
hypothetically necessitate claws. The claw in the lobster will then 
be explained in terms of the lobster's variations on those causally 
fundamental features such that its mode of life (bios) will not 
require catchings and holdings. Subject to correction, then, | will not 
include this passage among those giving us features that are part 
of the ous/a or essence of the animal in question. 


6. PA IV.9 685b12-16 


Now, the others [that have suckers] have two rows of suckers, 
but one kind of octopus has one row of suckers. The cause 

of this is the length and slimness of their nature, for a 
narrow one will necessarily have only one row. Thus it is this 
way not as being the best but as necessary because of the 
particular logos of its ousia.26 


(p.233) 


(1) It seems clear that the length and slimness (or perhaps just 
the slimness) is here said to be in the particular logos of its ousia 
(‘particular’, to connote ‘versus that of other kinds of octopus’). If 
so, this is our first case of a feature in the ousia of an animal which 
is neither a function nor a part: the feature in question is, roughly, 
shape—or shape relative to size. This occurs again in passage 10 
below, and in several passages more appropriate to the second part 
of our project.27 Using a term suggested by Montgomery Furth, | 
Shall call these ‘dimensional features’. James Lennox reminds me 
that these are just the sorts of features that Aristotle says in PA 

1.4 and elsewhere will vary in ‘the more and the less’ (See Lennox 
1980). 

(2) Aristotle does not say that having one row of suckers is part 

of the ousia of this kind of octopus. Rather, he explains it as a 


Page 16 of 34 Notes towards a Study of Substance and Essence in Aristotle's Parts of Animals II-IV 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


necessary consequence of the dimensional feature which he does 
Say is part of this octopus's ousi/a. What is most striking here is that 
the necessity in question is not the hypothetical necessity of the 
second mode of explanation indicated in PA | 640a33ff. (quoted 
above). It is rather a sort of geometrical necessity: given that a 
sucker must be at least so large, and that this octopus's arms 

can only be so large, no more than one row could fit. This may— 
interestingly—be a case of the first mode of explanation. Notice 
too that the second mode is not mentioned at all here by Aristotle, 
who only rules out the third mode (unless ‘best’ is an ellipsis for 
‘necessary or best for some end’, which it may well be). 


7. PA \IV.10 686a25-31 


Now, man, instead of forelegs and forefeet, has, as we call 
them, arms and hands. For he alone of the animals stands 
upright, on account of his nature and ousia being divine, 
and the function of that which is most divine is to think and 
reason; and this would not be easy if there were a great deal of 
the body at the top weighing it down, for weight hampers the 
motion of the intellect and the common sense.28 


(1) | take it that man's ability to reason is part of his ousia, and that 
Aristotle is saying, not that being divine is part of man's ousia, but 
that those rational capacities (p.234) which are part of man's ousia 
are divine or most divine among animals. (Has Aristotle here used 
two verbs, and the particular ones he did, in order to capture both 
the theoretical [Noein] and the practical [phronein] sides of man's 
intellect?) 

(2) 656a4-8: ‘The greatest variety [of structure and function among 
organisms possessing sensation, i.e., animals, is] found among 
those whose nature partakes not only of living but of living well. 
Such is the genos of men, for he alone of the animals known to us 
has a share of the divine, or most of all.’ 

(3) Cf. GA II.3 736b30f.: ‘Now the dunamis of all soul seems to be 
associated with a body different from and diviner than the so-called 
elements’; and Balme (1972, 163 ad /oc.): ‘The very use of the 
comparative “diviner” excludes a definite boundary between divine 
and non-divine. He need only mean here what he meant at 732a2 
and often: less grossly material, purer, superior.’ 
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8. PA IV.12 693b2-13 


Two legs like man, bent inward like quadrupeds and not 
outwards like man; and the wings, as the fore legs of 
quadrupeds, with the convex side outward. They are biped of 
necessity, for the ousia of a bird is among the blooded, 
and at the same time also winged, and the blooded do not 
move on more than four points. So birds have four attached 
parts, just as the other [blooded] ones, i.e., the ones that live 
and move on the ground; but whereas these have arms and 
legs (quadrupeds having forelegs), birds instead of forelegs 
or arms have—uniquely—wings, for they can be stretched out 
with these, and being a flier is in the ousia of a bird.29 


(1) ‘the ousia of a bird is among the blooded’: an unusual locution, 
but | assume that its force is ‘a bird, in respect of its ousi/a, is 
among the blooded’, in which case we have one more instance in 
which the material feature of being blooded is said to be part of the 
ousia of an animal kind. 

(2) ‘being a flier’ (or: ‘being able to fly’): a functional feature, in 
particular, a mode of locomotion. The mode of locomotion is given 
as part of the Jogos tés ousias of fishes in the next text (passage 
9); and in his logical and metaphysical works, of course, Aristotle 
frequently uses ‘two-footed animal’ as the Jogos of man (though 
one never knows how seriously to take this). Is two-footed a 
morphological or a (p.235) functional differentia (in the language of 
HA, is ita morion or a praxis), or is it in some sense both? (Aristotle 
does not call fishes ‘finned animals’, yet live-bearing four-footed 
animal is a megiston genos, and the words usually translated 
‘flying’ sometimes seem to mean ‘winged’.) 


9. PA IV.13 695b17-25 


Fishes do not have attached limbs because their nature 
according to the logos of their ousia is being a 
swimmer, since nature makes nothing either superfluous 
or pointless. And since they are according to their ousia 
blooded, because they are swimmers they have fins, while 
because they do not walk they do not have feet, for the 
addition of feet is useful for moving on the ground. At the 


Page 18 of 34 Notes towards a Study of Substance and Essence in Aristotle's Parts of Animals II-IV 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


same time it is not possible for them to have four fins and feet 
as well, or any other such limbs since they are blooded.30 


(1) As the ousia of birds includes being blooded and being a flier, so 
the ousia of the coordinate megiston genos of fishes includes being 
blooded and being a swimmer. 

(2) That all blooded animals must move on more than four points is 
argued in JA 7. 


10. IA 8 708a9-20 


The cause of the footlessness of snakes is both that nature 
makes nothing pointless, but always with a view towards the 
best for each thing from among the things which are possible 
to it, preserving the particular ousia and essence of 
each, and what we have said earlier, that it is not possible for 
blooded animals to move with more than four points. For, it is 
evident from these things that all blooded animals which 
are disproportionate in length relative to the rest of 
the bodily nature, as are the snakes, cannot possibly be 
footed. For it is not possible for them to have more than four 
feet (Since then they would be bloodless), and if they had two 
or four feet they would be pretty much unable to move at 

all; this way their movement would necessarily be slow and 
useless.31 


(1) This passage contains features of both kinds of texts with which 
our overall project is concerned. On the one hand, it enunciates 

a principle which underlies at (p.236) least the third mode of 
explanation identified at PA |. 640a33ff. and then proceeds to 
explain via that principle (and in that mode) a feature (viz., being 
footless) in terms of some other feature (being unusually long 
relative to the rest of its body—unusually, | suppose, by comparison 
with other blooded animals). This latter feature is not itself 
explained anywhere in terms of yet other features and thus, by the 
considerations of this second part of the program, is a candidate for 
being viewed as part of the essence of that animal. 

2. Onthe other hand, the reference to the ‘particular ousia and 
essence’ in the context of a remark about the length-relative-to- 
the-rest-of-the-body (apparently) as compared with other blooded 
animals, leads one to take this as an explicit statement that such 
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a relationship of length relative to thickness /s in the ousia of 
snakes.32 

(2) If so, we have a second case—along with the length and 
slimness of the type of octopus mentioned in passage 6—of a 
‘dimensional’ feature pertaining to a size-shape relationship, which 
is in the ousia of an animal kind. 


Interim conclusions 


A fuller picture of the conceptions of substance and essence at work in 

the biology must await the results of the second part of this project, the 
examination of the explanations in PA II-IV for the causally primary features. 
But the results of our examination of these nine partial definitions can be 
summarized and some preliminary reflections ventured. 


Each definition (as | will call what are in fact only partial definitions) asserts 
some feature of an animal to stand in some, shall we say, definitional 
relation to that animal (‘is present in the ousia’, ‘have their nature according 
to the Jogos of their ousia’, and so on). We may call the feature(s) asserted 
to stand in that relationship the content of the definition, and the animal 
kind of which it is asserted the object of the definition. It will be interesting 
to explore the sorts of things that turn up in each of those roles (relations, 
features, animal kinds) in our definitions, and we may do so by means of the 
following chart: 


(p.237) 
Relation Content Object 


1. logos,* we define...by ... having sensation (and first an animal (to zojon) 
the primary sense) 


2. is present in the ousia having a lung nameless (the lung- 
possessors) 
3. belongs to the ousia (a) not having blood, being (a) bloodless animals*** 
bloodless** 
is present in the logos by (b) being blooded (b) blooded animals*** 


which we define the ousia 
4. is present in the ousia having many origins the insects (ta entoma) 


5. [not a definition] 
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6. the particular Jogos of | the length and slimness of a certain genos of 


the ousia* their nature octopuses 

7. the ousia* thinking and reasoning man 

8. (a) the ousia of...is of [= (a) blooded a bird (ho ornis) 
made of, among] ... 

(b) is in the ousia (b) being a flier 

9. (a) the nature according (a) being a swimmer the fishes 


to the logos of the ousia is 


(b) are according to their (b) blooded 
ousia 


10. the peculiar ousia and unusually long relative to snakes**** 
to ti en einai* the rest of the body 


* In these cases Aristotle does not explicitly identify the relation (jn the 
particular logos tés ousias, is part of the ousia, etc.), though one will infer 
some such relation. These occurrences are indicated here by the absence of 
a verb in the Relation column. 


** As discussed above, probably equivalent to ‘having the nameless fluid 
analogous to blood’. 


*** As above, probably not under that description, but qua the various 
bloodless or blooded megista gené. Or perhaps Aristotle is speaking of all 
bloodless or al! blooded animals, whether or not they fall under any megiston 
genos. Does that imply, then, ‘however identified’? 


**** Equally, ‘all blooded animals which are disproportionately long relative 
to the rest of their body’, including, e.g., eels as well as snakes (though 

eels are also footless because they are swimmers, as in passage 9). As with 
the case marked ‘***’, the proper level of identification, if there is one, is 

not clearly indicated. If the explanation included in passage 10 is taken to 
apply only to land animals, then the only kind involved would seem to be the 
snake. But there are water as well as land snakes (ophis even includes ‘sea 
serpents’—cf. HA II.14), so this is not clear. 


1. The definitional relation. The most striking feature of this column is the 
variability of expression, the lack of any canonical form in which the relation 
is stated (as there is for the relations studied in the Prior Analytics, for 
instance). Verbs used include: esti, huparchei, enhuparchei. The definitional 
character is indicated by such varied expressions as: ousia, logos tés ousias, 
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the peculiar ousia and ti én einai. Connectives include: en + dative, various 
genitives, and so on. At times the precise relationship is not explicitly stated 
(such cases are marked ‘*’ in the chart). 


The same core notion of ousia/logos tés ousias seems involved in each case 
(including the first, where the term ousi/a is not used), though the variability 
of exact terminology should warn us against over-systematization (as David 
Balme (p.238) would be the first to stress). As observed above (in n. 32), 
each feature which is said to be part of the ousia of some genos of animals 
serves to explain some other feature(s) of the animals of that genos, and it 
would seem as if each such feature has its ousia-status precisely in virtue of 
playing that role.33 


It is worth noting, as observed earlier, the paucity of occurrences in these 
passages of to ti én einai. In its only appearance, in passage 10, it is unclear 
whether it is offered as equivalent to ousia (epexegetical ka/) or as a distinct 
notion, Aristotle intending his generalization to cover both ousiai and 
essences. (See above n. 4.) 


2. The definitional content. Here the results are clearly significant. In 
addition to 
(i) the standard soul-functions (sensation of various types, thinking 
and reasoning, locomotion of various types), we find: 
(ii) animal parts, both 


(a) non-uniform parts (lung, possibly heart-analogue in 
insects) and 

(B) uniform ones (blood, the blood-analogue in bloodless 
animals); and 


(iii) dimensional features—size-relative-to-shape (length-and- 
slimness in one type of octopus, length-relative-to-width in snakes), 
with hints (above nn. 24, 27) that size itself may be definitional as 
well; and very possibly 

(iv) the blend of material elements that constitute the animal. 


Categories (ii) and (iii) and of course (iv) (if it pans out) constitute difficulties 
for strongly functionalist accounts of Aristotle (see Nussbaum 1978, 59- 

106, 143-64), which latter wish to see only functions, or parts functionally 
described, as belonging to the Jogos ousias of animals. The parts in (ii) are 
precisely not defined (only) functionally: Aristotle's distinction between a part 
and its analogue is precisely one (p.239) between two parts with (essentially) 
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the same function but which differ in material constitution and structure, 
and do so by more than ‘the more and the less’.34 The material constitution 
and structure of such parts thus enter into their nature for Aristotle, and 

this seems ignored by functionalist interpretations. Likewise for dimensional 
features. The frequent conjunction of eidos and morphé reminds one of 

the presence of shape in the ousi/a of certain inanimate objects (insofar as 
they have an ousia), but Aristotle's frequent insistence that shape is not 
sufficient (e.g., PA |. 640b30-641a7, ‘a hand in name only’) could easily be 
taken to imply an equation of ousia (via form) with function, especially in 
light of Aristotle's standard equation of soul with form. At least in the biology 
proper, this is not the whole story. And though it is outside our purview in 
this chapter to attempt to extract interpretative insight into the Metaphysics’ 
theory of substance from the conception at work in the biology, one cannot 
help but suspect that some of our ten passages might throw strong, useful 
light on the strictures in Metaph. Z.10 and (especially) 11 against excluding 
all reference to matter from definitions of animals and animal forms. 


3. The Object of Definition. Here the striking feature is the existence of 
definitions at such widely varying levels of generality, with the absence of 
any suggestion that there is a privileged lower level (the ‘infima species’) 
which gets special status or attention. More often than not, in fact, the 
ouSsiai are at quite high levels of generality: the birds, fishes, and insects 
are megista gené, and the lung-possessors, and the blooded and bloodless 
animals (if they are to be viewed as units), are even broader groups, as of 
course are the animals as such. 


Now, one may well wish to maintain that for Aristotle in the biology ousia 

is really given at the species level, and that these higher-level ousiai are 
components of the definition of some genus under which the species falls 
(perhaps as in Metaph. Z.12), which become parts of an ousia only when 
brought down into the ultimate definition of the species. But there is nothing 
here to suggest that. If any ‘bringing down’ is to be done, it may just as well 
be all the way to the individual level as to any level before that. But that 
would be speculative too, at this point. An easier but important suggestion 
can be made first about these ous/a-ascriptions, one which takes off from 
the explanatory primacy of the features so ascribed. If features are included 
in the ous/a in virtue of their role in explanations, and such features occur 
at varying levels, it must be because explanations occur at varying levels. 
And of course they do. That explanation should be at the ‘commensurately 
universal’ level, whichever it is, is standard issue in the Posterior Analytics 
(though perhaps more central to the whole of that treatise's doctrine than 
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has usually been realized); but that this concern pervades the practice in 
the biological works has only recently (p.240) been argued with any force, 
most fully by James Lennox in ‘Divide and Explain: The Posterior Analytics in 
Practice’ (Lennox 1987a). 


Taking the lead from Lennox's study, one might observe that if there is to 
be explanation at various levels, there will be causally primary features 
and thus ous/a at various levels. But just as it is the possession of features 
by individuals that is being explained under commensurately universal 
identifications of those individuals, so it is perhaps individuals that are 
primary possessors of ousSia. 


Such a thesis would give no difficulty to species-form-oriented 
interpretations, so long as the individuals in question are individuals-of- 
a-kind, with the ‘kind’ given by their infimae species. It would become 

a controversial, profoundly interesting thesis only if one were unable to 
find something like infimae species in the biology, or if one found them 
only as constructs out of, or derivatives from, individuals with more 
determinate natures. Such claims have in fact been made recently from 
varying directions.35 While this is not the place to evaluate them, it does 
seem clearer than ever that any serious evaluation of this and other issues 
of Aristotelian metaphysics will need, as David Balme has long gently been 
reminding us, to make full and serious use of the biological works.36 


Notes: 


This essay, written in 1982, was my contribution to the Festschrift for David 
Balme (Gotthelf 1985a). | retain, in this reprinting, the use of Peck's text, 
translation, and (occasionally) apparatus for the PA II-IV passages. 


(1) | touch on these issues in the next chapter, but see Balme 1987d fora 
much fuller discussion. 


(2) | have made a working distinction between those biological texts which 
have traditionally been considered of philosophical significance, and thus 
already gotten at least some discussion in the literature—viz., PA 1.1, 2-4 and 
GA V.1—and the less explicitly philosophical or methodological ‘innards’ of 
the biology, and will devote my attention in this project to the latter. A full 
study must of course incorporate the former, though a fresher look might 
just be had if that study be done after close examination of the ‘innards’. 
Examples of ousia-containing methodological or otherwise theoretical 
statements of the innards include: PA 647b25, 648a14; GA 742a22, 767b34 
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(in the very important IV.3, on which see Balme 1987d and Cooper 1997); 
Juv. 469a30. On the GA V.1 passage see now chapter 5 above. 


There are very few passages outside of PA and JA which fall into group 

(i). | have only been able to find GA 715b18 (on testacea), 731a25 (on 
plants generally), and Resp. 477a23 (paralleling our passage 3 below, and 
remarked on inn. 14 below). Wolfgang Kullmann, as part of a discussion 
with similar motives to the present study (which | became aware of only 
after completing the bulk of the work reported here), includes passages in 
which some feature is said to be part of the nature (phusis) of the animal in 
question (e.g., PA 664a3-8, on deer's horns). | refrain from doing so here, 
however, out of a worry that ‘nature’ (even in the sense of ‘formal nature’) 
might incorporate more than ousia does. The issue is worth more attention, 
however. Cf. Kullmann 1974, ch. 4, sec. 3, esp. 308-25. 


(3) PA 646a25, 26, and b1, which mirror passages in PA I|.1, are too general to 
be of any fresh use. For ti én einai, see 649b22 (and n. 12 below). 


(4) tr. Balme. Sorabji (1980, 155-56), commenting on the alternative 
described in the first half of the second sentence, claims that ‘it may well 

be simplest to suppose that (A’) [= “...altogether...it cannot be otherwise” ] 
simply repeats (A) [= “...he cannot be without these parts”]’. He mentions as 
an acceptable alternative an interpretation of Kullmann's, but strangely does 
not mention the clearly preferable (if not entirely clear) one suggested by 
Balme (1972, 87): ‘The best explanation is to be able to say (1) that because 
a man is such (e.g. perceptive) therefore he must have these parts (Sense 
organs). If we cannot argue so, we may be able to show (2) that he cannot 
survive without this part (e.g. heart or liver, P.A. Ill. 670a23).’ One might 
take the distinction Balme has in mind to be something like the following: 
the better explanation is by way of showing an organ to be the organ that 
performs a defining function, while the second-best one shows an organ 

to make only some necessary (and perhaps causal) contribution through 

its functioning to some defining function, but not to be the organ for that 
function. (For example, man is nutritive; but there is no single organ which 
absorbs and metabolizes food, flushing waste products, and so on, as there is 
a single organ for, say, sight. Organs such as the liver contribute to nutrition 
but do not by themselves ‘perform’ nutrition. The eye thus gets the first sort 
of explanation, the liver the second. [I avoid any complications introduced by 
the role of the heart as seat of all soul-functions.]) 


Cooper 1987 makes important use of this passage. He claims to be following 
Balme's interpretation of the passage, though he does not identify the sort 
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of features he thinks will be the subject of the first mode of explanation, and 
goes farther than Balme on a matter that interests us: ‘Following Balme, | 
take it that the first necessity mentioned is the necessity of what follows 
directly from the human essence, as included in it’ (254). This is a tricky 
issue, and Cooper has acknowledged that Aristotle is less clear on it than 
one would like. In favor of including in the essence features explained in this 
mode is the opening section of GA V.1, cited (among other useful passages) 
by Cooper, and perhaps several of the ten passages analyzed below. But 
the issue is, aS | say, complicated. First, the relevance of Cooper's GA V.1 
passage is uncertain: cf. my n. 33 below. Then, the passages explored below 
show clearly that Aristotle is prepared to include some animal parts in the 
ousia of the animals that possess them. In none of these cases, however, 
are the parts explained in the first mode, or explained at all: in each case 
they do the explaining. And where a feature seems to be explained in the 
first mode, that feature seems distinguished from other features thought to 
constitute the ousi/a of the animal in question. 


The issue is further complicated by the fact that all our passages but one 
speak of the ousia, and not the essence, of the animal in question. Cooper, 
by implication, appears to make no distinction between essence and ousia. 
Balme, who has long been insistent that animal ousia include animal parts, 
makes a firm distinction between essence and ousia (or logos ousias): see 
Balme 1980, 4ff. (= 1987d, 294ff.). Where a passage below appears to bear 
on this issue, | will note that in a comment. 


(5) ‘An animal’, ‘that animal’: received opinion would perhaps expect that all 
such explanations would be at the level of ‘species’, traditionally understood. 
That this is not the case is one important result of this study, and will receive 
attention in the concluding section. 


(6) There is no question but that they do, as even a casual reading of PA Il- 
IV shows. Cf. Balme 1972, ad 640a33, the many passages cited by Cooper 
1987, and Gotthelf 1987a (= chapter 7, above). 


(7) On Cooper's reading of the first mode (above, n. 4), the explanantia of 
explanations in that mode will also be part of the essence. 


(8) | say ‘are prime candidates for being’ and not ‘must be’ for perhaps 
obvious reasons. That a feature does not get an explanation in PA II-IV does 
not guarantee that Aristotle would not have been prepared to give such an 
explanation; but it does render it likely. One needs to consider the causal 
role of the feature in the light of one's understanding of Aristotle's overall 
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view of the functions and interrelations of the organic parts of the animal in 
question, as well as occasionally his reports on its lifestyle, and to treat the 
matter, as all things animal should be treated, with a gentle hand. 


(2) TEpt SE THV GAAWV LOPiWv TWV OUOLOMUEPWV OKETITEOV, KAL MPWTOV MEPL 
OAPKOG EV TOIG EXOVOL OGPKAC, Ev 5E TOC GAAOLCG TO AVAGAOYOV: TODTO yap 
aoxXn Kal oWwa kad’ aADTO THY CWWwv EoTIV. SAAOV 5E Kai KATA TOV AOyov: 
TO yap Cwov opiCopueOa TW ExELV aioOnoLv, MPWTov 5€ Thy NpwWTtnv: 
ath 6’ €otlv apn, tTabtNHC 6’ aicdOntHpLov TO ToLODTOV LOPLOv EOTLV, ATOL 
TO TPWToOV, WOTIEN 1} KOPN THs SwEewc, f) TO Ht’ OU GUVELANUUEVOV, WonEp 
av ef Tic MOOGAGBoOL TH KOPN TO Stagavec nav. Cf. Ill.4 666a34: TO HEV yap 
CWov aicoO@noet WoLtota (See now also Balme ‘for an animal is defined by 
perception’) and II.10 655b29-656a6. 


(10) Balme's clearest statement of this view, applied at the level of kinds such 
as Bird and Fish, appears perhaps in the excerpt from his letter to Marjorie 
Grene, published in Grene 1974, 125-26 n. 10. See now also Balme 1987b 
and 1987d. 


(11) 6Awc ev obv 6 MAEbUWV ~EoTtiv avanvoric xadptv, &vawwoc 6& Kal ToLtodtoC 
YVEVOUG TLVOG EVEKEV CWWV: GAA’ AVWVULOV TO KOLVOV ET’ ADTWV, Kal OX 
Wonep 6 Spvic WvdyaoTtat én TiIvoc yévouG. 610 WorEp TO SpviAL Eivat EK 
Tlvdc EOTL, Kal Eke(vwv Ev TH ObOIia OUTIGPXEL TO TAEDPOVEG EXEL. 


(12) That Aristotle is circumspect in his use of ousia in PA is made clear at 
649b20-35, a passage well worth study in its own right. ho leukos anthropos 
even makes an illustrative appearance at b26. There are surprisingly few 
occurrences of ti én einai in the innards; our passage 10 below is a notable 
exception. 


(13) Never? Well, hardly ever, if passage 3 below is to be viewed equally 
skeptically: the same question perhaps arises there for the class of blooded 
animals and the class of bloodless animals (unless | am right that the real 
subject of the ous/a-ascription there is the individual megista gené; see 
comment (3) on that passage). 


(14) These issues are treated by Balme 1987d, Pellegrin 1987, and Lennox 
1987b. | will say something on the second issue in my concluding section 
below. 


(15) A full treatment of the issues surrounding passage 2, it is worth noting, 
should take account of the interesting discussions of lung-possessors in 
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Resp., esp. ch.13, in which at 477a23-24 the lung is said, strikingly, to be 
aition of the ousia of man and all other animals that possess it. (Ross [1955, 
ad loc.] not implausibly, takes ‘is aitiov of’ to mean ‘contributes to’.) 


(16) Ta 5E KAAODUEVA HOAGKLA KAL UAAAKOOTPAKA TIOAANY EXEL TIPOG TADTA 
Stapopav: ev8dc yap Thv TWv onAdyyvWV AMacav ODK EXEL PUGLV. OYOiWC 6’ 
Ov5E THY GAAWV avaiuUWV ODSEv. EoTL 5E 500 yEvN AoLNa THV AavalUwv, TAH 

TE OOTPAKOSEPUA Kal TO TOV éEvtTduWV vyévoc. EE ob yap GUVEOTNKEV HF TOV 
ONACYXVWV MVOIC, OVSév TOUTWY ~xEL aia 61a TO THC OVGIac aDTWV Eivai 
Ti TOLODTOV 1a80¢c [adTAG]*: OTL yap EOTL TA WEV Evatpa Ta 6’ Gvaipa, 
Ev TH AOYW EVUTIGPEEL TH OPITOVTL THY OVOiaV aDTWVv. 


* aOTHC secl. Peck 


(17) Balme 1972, 120-21. On the other hand, PA |.2 642b10-16 (esp. 15- 

16) might suggest that Aristotle does view ta enaima as a nameless but 
otherwise true genos. In a recent study of Aristotle's use of the notions of 
genos, eidos, diaphora, and analogia in Aristotle's biology, Pierre Pellegrin 
(1986, ch. 2; cf. Pellegrin 1985, 1987) has shown that although there are 
fairly strict logical relationships between these concepts, these relationships 
can appear at virtually all levels of generality. 


If Pellegrin is right in his claims that (i) eidos, whenever it stands for a group 
of animals, always designates a subgroup of some wider genos; (ii) features 
are said to be the same kat’ analogian when the groups said to possess them 
are viewed as vévn relative to explicit or understood subgroups (= eidé): and 
(iii) even the megista gene of HA | are capable of designation as e/dé relative 
to some wider genos (as in fact they are in that very passage—cf. 490b17, 
which Pellegrin does not mention in his book); then it is not clear to me if 
Balme's argument against viewing the blooded, or bloodless, animals as true 
gené still has force. Deciding that seems to require more reflection than | 
can give it right now, but Pellegrin's work, and other studies in Gotthelf and 
Lennox 1987, seem to call for an entire re-examination of the nest of issues, 
referred to also in n. 13, which surround Aristotle's key metaphysical notions. 
For the purposes of the present chapter, though these issues had best be 
kept warm, a back burner will do. 


(18) On the homoiomerous character of blood, see PA II.2-4. One might worry, 
in the case of the bloodless animals, about the assignment of a privation 

as part of the ousia of something, in view of the apparent strictures against 
this in PA |.3. It should be noted first of all that these strictures appear in 

a critique of dichotomous division, where further differentiation of that 
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very privative feature will be required. If one works, as Aristotle insists one 
must, with multiple differentiae, and divides them down simultaneously, 

one might well reach a privative feature—Aristotle himself, for instance, 
treats footlessness as central to snakes. If further division is required, the 
other, non-privative, differentiae are available to be divided. Aristotle is quite 
explicit about this at PA I.3. 643b10-26. 


It is only where the privative designation in some way hides variation 
among the subdivisions that it will not be proper to designate the generic 
feature privatively. Such may well be the case in the present passage, 
where ‘bloodless’ is probably a stand-in for the unnamed fluid which is the 
analogue of blood in the bloodless animals. For, just as Aristotle believes 
that the character of blood differs importantly from blooded kind to blooded 
kind (PA |. 643a4-5; Il. 647b29-35, 648a9-11, 650b14-651a19 [a fascinating 
passage quite apart from this issue]), so he believes that the unnamed 
blood-analogue differs across the bloodless kinds: cf. PA Il. 647b35-648a7, 
650b18-33. (On the fluid's namelessness, see Peck's note to HA |. 489a23.) 


(19) ta ev obv EvtOUA...MOAKTIOSa YEV...€OTL MAVTA Sta TO TEOC THY 
BpadvutAta Kal KATAWVEL TAG PVGEWS THv MOAUTOSiav AVUTLKWTEPAV ADTOIC 
TOLELV THY Kivnolv: Kal UGALOTA TOADTIOSa TA UGALOTA KATEWLVYHEVA Bia 

TO UKOG, Olov TO TMV LovAWV yévoc. ETL FE Sta TO APXAG Exe MAElovac 

at t’ Evtouat eiot Kal MoAOTIOSa KaTH TaDTAC* EoTiv...EvtToUa 6’ EoTi 51a 

TE Tac EipNnuEvac aitiac, kal 6mWC OWCNTal 5’ ANdBELAVY OUYKAUMTOLEVG: 
OVVEAITTETAL YAP TA UAKOG ExoOVT’ ADTMV, TOUTO 6’ OUK Av EvivET’ adTOIC 

Ur) obo évT6uOLc. TK SE UN) EALKTA AUTHV OKANPOVETAL LAAAOV OUVLOVTa 

éc TAC TOUdC...avayKatov 6’ évtduotc avtoic eivat: TobtO yap év TH OVOIA 
avtTWv DIIGPXEL TO TOAAGSG EXELV APXAGG, Kal TAUTH MPOGEOLKE Toic MUTOIC. 
WOTIED YAP TA MUTA, KAL TADTA StatpobOvEVaA SUvaTat CAv, MANY TAOTA HEV 
UEXPL TWOC, EKEVa 5E Kal TEAELA VivVETAL THY MVOLV Kal 600 EE EvOc Kal MAEiw 
TOV ApLOLOv. 


*TabTac Peck; tavt’ Bekker 


(20) In his Index, Bonitz cites: An. 411620, 413b20; Long. 467a19; Juv. 
468a25, b2; Resp. 471b21, 479a3; PA 682a5; JA 707a28, b2. 


(21) ‘When stepped on, a worm doubles up. That is clever. In that way 

he lessens the probability of being stepped on again. In the language of 
morality: humility’ (F. Nietzsche, Twilight of the Idols, trans. Kaufmann 1968, 
471). 
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(22) ol 6’ GoTAKOL WS6VOL, OMOTEPAV AV TOXWOLV ExovOL HE(TW THY XNAWV, Kal 
ai OAAELat Kal Ol GPPEVEC. atTLov 5E TOD HEV EXELV XNAAC STL EV TH VEVEL 
Eciol TH EXOVTL XNAGG: TOTO 6’ ATAKTWC EXOVOLY STL METMAPWVTAL Kal OD 
XPWVTAal EM’ O MEMUKAOLV, GAAA TOPEfac yapPLv. 


(23) This view is sometimes cited as an illustration of the influence of pre- 
philosophical popular belief on Aristotle's biological thought. G. E. R. Lloyd 
(1983, 40-43), in a discussion sympathetic to such claims, finds limited 
evidence in this case, though he is reluctant to abandon the anthropological 
interpretation completely. In light of the extent to which Aristotle's view, 

as | will show, is integrated into his general biological theory, | see no basis 
whatever for the claim of a distinct influence from popular belief, whatever 
the ‘parallels’ might be. The same is true, | would maintain, for Aristotle's 
‘dualizers’, contra Lloyd's more confident assertions of influence here (48 
and 50). (For trenchant critiques of Lloyd 1983 on these matters, see Lennox 
1985c and Parker 1984.) 


(24) It may sound peculiar to attribute to Aristotle the view that the blend 

of material elements makes it causally necessary that an animal feed ina 
certain place: one would have expected the causation to go, as it so usually 
does in Aristotle, from the bios to the materials necessary for such a life. 
But the former is clearly Aristotle's view: cf. HA VII. 589a5-8, Resp. 14; PA 
Ill. 669a9-11; GC Il. 335a10. At HA VII. 589b29-590a12, Aristotle seems 
actually to claim that the live-bearing animals with a watery blend, which 
blend requires them to feed in water, are formed with organs appropriate to 
that environment by a ‘deformity’ in the generative process. These passages 
belong more properly in the second part of the research program | have 
described, as sources for the animal features which Aristotle takes to be 
explanatorily fundamental and thus parts of the ousia of those animals that 
possess them. 


(25) Notwithstanding the texts that | have referred to, | view this as a largely 
speculative account of the matter. Skeptics have my sympathy, but only 

if they view the current account as a stimulus to further reflection on the 
issues. 


(26) tax HEV ObV GAAG SLKOTVAG EOTL, YEvoc SE TL MOAUTOSWV LOVOKOTUAOV. 
aitiov 5€ TO WAKOG Kai Hh AEMTOTHS THG PUDEWS ADTWV: LOVOKOTLAOV 
yao avayKatov eivat TO OTEVdv. OUK Obv WC BEATLOTOV ExoUOLV, HAA’ WC 
avayKaiov 5a Tov (6tov ASyov thc ovoiac. 
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(27) The elephant's size, for example, appears to be causally primary in the 
explanation of the unique (/diotaton) size and character of its ‘nose’ (PA 
Il. 658b33-659a8, discussed in chapter 8 above). Montgomery Furth has 
brought my attention to GA II.6 745a5-6: esti gar ti pasi tois ZOios peras tou 
megethous, which he translates, ‘for all animals there's a particular limit 
to their size’. While this does not show that size is causally primary (and 
thus part of the ousi/a or essence) in every case, it does suggest that it may 
well be so more often than we (and especially those amongst us influenced 
by strongly functionalist interpretations of Aristotelian form) might have 
thought. (This passage is discussed briefly in chapter 4 above, pp. 113-15.) 


(28) 6 pév obv &vVOpwroc ATI OKEADV Kal TOSMv TOV TPCDFiwv Boaxiovac 
Kal TAG KAAOUHEVAG EXEL XEIDAG. OPAdV HEV yap EOTL UOVOV THV TWWV 61a TO 
THY @bOLV abTOD Kai Tiv Ovoiav Eivat Beiav: ~pyov 62 Tod BELoTATOU 
TO voeiv Kal MpOvEiV: TODTO 6’ OV PASLOV MOAAOD TOD GvVWOHEV EMLKELWEVOD 
OWUATOG: TO yap Bapoc SvoKivntov Motet THY Stavotav Kal TAY KOLWNAY 
ato8nouv. Cf. Il.10 655b29-656a13, esp. 656a4-8, quoted in comment (2) 
below. 


(29) oKEAN 5E kKaBdNEP AVOPWTOC 600, KEKAUHEVA KABdTEP TA TETNATOSA 
EloW, Kal OLY WoTIEO GVOPWMOG EEW: Tac 5E NTEPVYAC, WC TA TIPOGOLA OKEAN 
TOV TETPAMOSWV, ETL TO MEPLMEPEC. Simouv 5’ €E avayKNc EoTtiv: TWV yap 
évaitwv f ToD 6pvi8oc ovoia, Gua 5€ Kal MTEOVYWTO6C. TA 6’ Evatua 

ob Kivettat mAE(oow fF TETTAPOL ONUElOIG. TA LEV ObV ANNPTHEVA LOPLA, 
TETTAPA, WOTIEP TOICG GAAOLG TOC METOIC Kal TOIG TOPEUTLKOIC, EOTL KAL 

Toic d6pviotwv, AAG Toic HEV Boaxtovec Kal OKEAN, Toic 5E TETOAMOOL* OKEAN 
TETTAPA UMAPYEL, TOIC 6’ SPVvLOLV aVTL THV TPOGBiWV OKEAWV Fy BEaxLdvwVv 
MTEPVYLOV KOLVOV EOTLV KATA TAOTAG YAP TovLKo(** Eiot, TO &’ GpviOLev TH 
ovoid TO NTHTLKOVEOTIV. 


*sic PYb, Ogle; oKEAn, Toic 5€ TETP. OM. vulg.) 
**TITNHTLKOL Conieci; idem Th. (volatiles Gaza) 


(30) o0k Exovot 6€ dninptnYEVa KWAa ol iyOVEc, Sua TO VEVOTLKHV EivaL THY 
PUOLV AUTWV KATA TOV TiC OVOIac Adyov, EmEi OUTE NEpfepyov ODSEV 
OUTE UATNHV A Mvotc motel. Emel 6’ Evatpa EOTL KATA THY OVOIaV, 510 HEV 

TO VEVOTIKS Eivat NtEpvyta Exel, GLa 62 TO UN METEvELW OVK Exel M65ac: h yao 
TOV TOSWV MPdGBEOLC TPOC THv Eml TH TES(W Kivnolv xpNholwdc EOTLV. Gua 

62 ntepbyla TETTAPA Kai T66ac Oby oidv TE ExELV, 006’ GAAO KWAOV ToOLODTOV 
ovdEv: Evatua yap. 
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(31) totic 6’ 6gEeow aitiov Thc anodiac TO TE THY MUOLW UNVEV NoLEiv UaTNHV, 
GAAG TAVTA TIPOG TO APLotov aNOBAEMOVOAY EkKdOTW #EK# THV EVEEXOUEVWV, 
S5itacwCovoav EkaOTOV THv iSiav ovoiav Kai TO Ti HY aDTH Eivat: ETL 6é 
Kal TO MPOTEPOV HLiv ElpnuEevov, TO THV éEvaiuwv UNn—év oldv T’ Elvat MAElooL 
KIWELOBaL ONHELOLG A TETTAPOLV. EK TOUTWV YAP MAVEPOV OTL TWV EVaiLWV 
#0Q KATO TO WHKOG GOUPPETPG EOTL IPOG THY GAANV TOD OWHaATOG 
@voLv, KaOdTIEP Oi S@EIC, OLOEV AUTH oidv 6’ KTdTODV Elvat. TAE(oUG HEV 
Va TETTAPWV OLY Oldv TE AUTA Td5ac ExELV (Gvatwa yap av Av), Exovta 

5= 600 ndbac f TETTAPAG OXES5Ov AV a ak(vnta néunav: obtW Bpadetav 
a&vayKaiov civat kal dVWHEAA TH Kivnow. 


(32) There is of course no conflict between (a) claiming to find an explicit 
occurrence of a feature being said to be part of some animal's ousia and 
(b) finding that feature's presence quite independently to be the basis for 
explaining some other feature's presence in that type of animal. Quite the 
contrary, for we can see from passages 1-9 that in every case in which 

a feature is identified as part of the ousia of some animal kind, it is so 
identified as part of the attempt to explain some other feature's presence. 
This should come as no surprise, since there is surely some reason to 
think that the very basis for identifying some feature as part of the ousia is 
precisely its being causally primary relative to other features of the animal. 
On this, see Bolton 1987 and chapters 3 and 7 above. 


* In these cases Aristotle does not explicitly identify the relation (jn the 
particular logos tés ousias, is part of the ousia, etc.), though one will infer 
some such relation. These occurrences are indicated here by the absence of 
a verb in the Relation column. 


** As discussed above, probably equivalent to ‘having the nameless fluid 
analogous to blood’. 


*** As above, probably not under that description, but qua the various 
bloodless or blooded megista gené. Or perhaps Aristotle is speaking of al/ 
bloodless or al! blooded animals, whether or not they fall under any megiston 
genos. Does that imply, then, ‘however identified’? 


**** Equally, ‘all blooded animals which are disproportionately long relative 
to the rest of their body’, including, e.g., eels as well as snakes (though 

eels are also footless because they are swimmers, as in passage 9). As with 
the case marked ‘***’, the proper level of identification, if there is one, is 

not clearly indicated. If the explanation included in passage 10 is taken to 
apply only to land animals, then the only kind involved would seem to be the 
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snake. But there are water as well as land snakes (ophis even includes ‘sea 
serpents’—cf. HA II.14), so this is not clear. 


(33) The issue is complicated by the fact that the possession of a lung, stated 
to be present in the ousia of all animals that have one, is itself explained by 
reference to the lung's respiratory (i.e., cooling) function, a function which is 
needed by virtue of these animals’ unusually hot nature. The degree of heat 
is what is explanatorily fundamental—this heat not being explained in terms 
of anything more basic about these animals—rather than the possession of 
a lung. (Cf. PA 669b8-9, 668b33-669a13; Resp. 8-13 [esp. 13]; GA 732b26- 
34.) As the organ which performs this cooling function (see 669a13-14), 

the lung in such an explanation would have a necessity of the sort given by 
the first mode of explanation in PA |. 640a33ff. and correctly denied to be a 
‘hypothetical’ necessity by John Cooper in Cooper 1987. Cooper himself, as 
we have noted, treats necessities of the first mode as ‘the necessity of what 
follows directly from the...essence, as included in it’ (Cooper 1987, 254). 

An important part of Cooper's evidence for this is GA V.1 778a34-35, b16- 
17, where Aristotle appears to say just that of the eye (again, allowing the 
equation of essence to ousia). However, the passages Cooper cites are less 
clear than one would like. For instance, 778a34-35 commits Aristotle only to 
the claim that the eye sunteinei pros logon ton tés ousias (‘reaches to the 
definition of the substantial being’) and this is compatible with the eye being 
hypothetically necessary and not included in the logos ousias; sunteinei 
pros is a weaker relation than, for instance, huparchei en. In fact the entire 
opening argument of GA V.1, bearing as it does on Aristotle's practice in 

the explanatory treatises, needs further attention, especially at the peculiar 
778b10-13. (See now chapter 5 above.) 


(34) HA |. 486a14-487a1 (esp. 486b17-21), Il. 497b5-13; PA |. 644a16-23: 
Bonitz, Ind. Arist., 47053-57, 48a18, 31-47. 


(35) See Balme 19874, Pellegrin 1987 (although | would take exception 

to his claim that Aristotle has no interest in definitions of animals in his 
biology: what we have been looking at are partial definitions, and if Aristotle 
offers no full definitions in PA [or elsewhere] that is because his purpose 
there does not call for them—but it does call for him (i) to believe that they 
have definitions, and (ii) to know at least many of the components of these 
definitions), and esp. chapter 7 above. 


(36) A preliminary version of this chapter was prepared for an NEH Research 
Conference on Aristotle's Epistemology and Metaphysics at Florida State 
University, Tallahassee, January 5-9, 1983. | am indebted to John Cooper 
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for some helpful remarks thereafter and, especially, to James Lennox for 
valuable written comments, including the suggestion to include the chart 
that appears above, and for subsequent discussions. The leading ideas of 
the chapter were first developed, and the ten passages were located and 
explored, in connection with an undergraduate honors seminar ‘Philosophical 
Issues in Aristotle's Biology’ at Trenton State College, Fall 1982. Two stalwart 
souls—Dana Ramonas Matioska and Jerry Moonan—persisted, and deserve 
thanks for lively and productive discussions. 





Page 34 of 34 Notes towards a Study of Substance and Essence in Aristotle's Parts of Animals II-IV 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


Teleology, First Principles, and Scientific Method in Aristotle's 
Biology 
Allan Gotthelf 


Print publication date: 2012 

Print ISBN-13: 9780199287956 

Published to Oxford Scholarship Online: Jan-13 

DOI: 10.1093/acprof:0s0/9780199287956.001.0001 


A Biological Provenance 
Allan Gotthelf 


DOI: 10.1093/acprof:0s0/9780199287956.003.0011 
Abstract and Keywords 


Montgomery Furth's 1988 book was the fruit of some twenty years’ work 

on the relationship between Aristotle's biology and his metaphysics. This 
chapter, after placing Furth's work in relation to that of others working 
across the second half of the twentieth century on the philosophical interest 
of Aristotle's biological treatises, goes on to examine Furth's claim that 

the metaphysics (and the Metaphysics) has a biological provenance. The 
chapter distinguishes a stronger thesis — that the metaphysics arose from 
reflection on the biology — from a weaker thesis — that a close study of the 
paradigmatically substantial biological entities illuminates the metaphysics, 
and endorses only the weaker thesis. The chapter concludes by outlining a 
teleological account of the unity of an Aristotelian substance, which goes 
beyond Furth's own (non-teleological) account of that unity. 


Keywords: Aristotle, biology, M. Furth, form, unity of definition, Generation of Animals, 
Metaphysics 


| begin with a quotation:1 
There is a second major matter of method in this study 
requiring mention here as not altogether standard, having 
to do with my use of the biological writings. It springs from 
a hypothesis, stated more fully in §9 where it first comes 
into operation, that Aristotle's metaphysical inquiries about 
essence, substance, individual, and so on were (or came to 
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be) motivated in an extremely concrete and specific way 

by his theoretical preoccupations in biology. It is of course 
well known that these biological researches of his were of 
unexampled depth and extent; but my belief—and one of the 
interpretive hypotheses in this work—goes farther: it is my 
view that Aristotle asked himself a series of very profound 
questions about the animal kingdom, to which the metaphysics 
of substance was part of a response, so that the latter was 

to a sizable extent motivated, and thus should be read, as 

a deep theoretical foundation, a ‘methodology’ in Tarski's 
sense, for the biological sciences—much as the work of Frege 
and his successors was to stand to the ‘deductive sciences’ 
two millennia latter....The idea of a biological provenance for 
his ‘more strictly philosophical work’ (in D'Arcy Thompson's 
phrase) is not itself new and has indeed been pursued in 

the present century by several distinguished interpreters; 

it is pursued here on a more specific basis and from a more 
systematic and theoretically-oriented standpoint than other 
treatments to date. 


So Montgomery Furth in the introduction to Substance, Form and Psyche: 
An Aristotelean Metaphysics, an introduction labeled, as is so characteristic 
of Furth's literary style, not §1 but §0—‘a short discourse on method’, as he 
called it. My aim in this presentation is to examine some of the evidence 
and argument Furth offered for this hypothesis that (to put it crudely) 
Aristotle's metaphysics is motivated by his (p.242) biology, and to offer some 
reflections both on his argument and on the hypothesis (and surrounding 
issues) itself. Let me start with the revolutionary character of Furth's 
hypothesis. This is clearer to those of us who have been around at least since 
the early to mid-1970s. Furth's book was not published until 1988, by which 
time the value of the biology for understanding central aspects of Aristotle's 
‘more strictly philosophical work’ was already well on its way towards being 
firmly established.2 Because of this, Furth's book arguably made less of 

a splash than it otherwise might have. Still, as many of us knew, much of 
the book had been written years earlier: the work for it was begun around 
1970—and the central biological portions, §§9-15(ii) in the table of contents 
(see this chapter's appendix, pp. 255-57)—had almost all been drafted, in 
some form, by 1976. And so, in that year, when David Balme—the pioneer 
in the modern study of the philosophical implications of Aristotle's biology, 
who was already publishing in this area at the beginning of the 1960s— 
was a visiting member of the Institute for Advanced Study in Princeton, and 


Page 2 of 21 A Biological Provenance 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


David Furley sought to build that year's annual Princeton University Classical 
Philosophy Colloquium around Balme, he chose as co-speakers Marjorie 
Grene, whose 1963 introductory text, A Portrait of Aristotle,3 had stressed, 
very programmatically, Aristotle's biological orientation—and Montgomery 
Furth.4 So Furth was one of the first. But because the book was not published 
until 1988, it did not have the impact, or the reception, it would have had, 
had it been published, say, in 1980. 


But Furth's hypothesis was not just revolutionary relative to Aristotelian 
studies in general; it was also, even for partisans of the biology, quite 
delightfully radical in content. D'Arcy Thompson, in a prefatory note to his 
1910 translation of Historia Animalium,> and with him John Herman Randall, 
Jr. and other Columbia University students of Frederick Woodbridge in the 
first part of the twentieth century (building on the dating arguments of 
Thompson and later Desmond (p.243) Lee®) had argued that Aristotle's 

key philosophical conceptions arose out of his detailed study of animals. 
Randall, in his 1960 Aristotle,7 summarized approvingly the thesis of a 

1939 Columbia dissertation of Harold Hantz:8 ‘Hantz points out that the 
characteristic Aristotelian distinctions emerge naturally from the inquiry 
into biological problems of function and generation, and do not appeal to 
other inquiries or writings.’ Randall also quotes Hantz as saying: ‘In short, 

in the biological works, the reader witnesses the emergence of “form”, 
“matter”, “end”, “mover”, “potentiality”, and “actuality”, the terms which 
carry Aristotle's system of thought....’2 But Randall's own treatment of the 
Metaphysics19 does not quite reflect this picture, since he sees the questions 
and theses of that treatise as arising in part out of Aristotle's reflection on 
his predecessors in Plato's Academy, and in part out of a general reflection 
on what Randall calls ‘process’, kinésis, understood as the earlier twentieth- 
century process philosophers did. And Marjorie Grene, although she spoke 
intriguingly of the influence of Aristotle's biology on his concept of essence, 
to ti en einai, presented in her chapter on the Metaphysics11! Joseph Owens's 
interpretation,12 which does not in any way rely on or refer to the biological 
treatises. 


Still, Randall and Grene had asserted the thesis of the biological roots of 
the metaphysics, and it was against this view that David Balme, in his 1965 
inaugural lecture and elsewhere, had argued rather strongly that all the 
philosophical concepts, and the key metaphysical doctrines (e.g. of species- 
form, and of the teleology as directed to species-form), were in place when 
Aristotle wrote his biological treatises; indeed, Balme argued, there were 
important conflicts between the biology and the metaphysics, e.g. on the 
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nature, and importance, of species, on the very notions of genos and eidos 
in general, on the teleology, and even on spontaneous generation.13 It 

was against this background that Furth began working in the early 1970s, 
and against this background that his thesis was both radical, and in an 
exciting way ‘reactionary’: he was returning to the earlier intimations of a 
biological provenance for the metaphysics, now as | quoted before, ‘ona 
more specific basis and from a more systematic and theoretically-oriented 
standpoint than other treatments to date’.14 During that same period, 
Balme's views were changing, and as the result of a reinterpretation of 

the metaphysics in many ways extremely different from Furth's, he came 
independently to see an essential harmony between the central concepts 
and theses of the metaphysics, now reinterpreted, and those of the biology. 
It would be instructive to contrast and compare their respective views of 
this relationship, but | want now to focus on Furth by noting that Balme 
has never gone as far as Furth in stating the very strong claim that the 
metaphysical theory of material substance was ‘motivated as a deep (p.244) 
theoretical foundation...for the biological works’. For there is an ineluctable 
chronological claim here, that much of the work reported in the biological 
treatises—and the departures from the Organon that it reflects (e.g., on 
differentiae15)—was essentially completed before the main theses and 
arguments of the central books of the Metaphysics were laid down. 


It is important to stress this, because there are, in Furth's programmatic 
statements, and generally in the statements of those who have stressed the 
importance of the biology for the philosophy, a weaker and a stronger thesis 
in regard to the metaphysics. The weaker thesis has been that the study of 
the biology can illuminate our understanding of the metaphysics (and the 
Metaphysics), if only because living things, intuitively understood, were for 
Aristotle the paradigmatic objects, and because Aristotle's intuitive vision of 
those objects was shaped, or at least reshaped, by his biological study. But 
that view is consistent with the thesis that major problems and central lines 
of argument of the central books of the Metaphysics are shaped by concerns 
arising, even wholly, from elsewhere than the biology. Furth's thesis that the 
metaphysics is a ‘deep theoretical foundation...for the biology’ is a stronger 
claim about these major problems and central lines of argument. And its 
Support requires showing, not just that there are the heuristic benefits to us 
readers of the Metaphysics of having read the biological treatises, but that 
central stretches of the Metaphysics embody—and thus make sense only 
against the background of—conceptions and theses unique to the biological 
treatises. My focus will be on Furth's argument for that stronger thesis. 
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Now, it is striking that Furth insists from the very first that the argument 
for his (stronger) thesis—for the hypothesis he advocates—must be global. 
For, in this case we've got to argue, not ‘from [the philosopher's] text to his 
meaning’, but by: 
recreat[ing] in imagination the world the philosopher saw, 
the problems it presented to him, and the conceptual 
instrumentalities with which he sought to reduce what 
was problematic to intelligibility and order—to do this so 
completely and so vividly that in the light of this understanding 
arrived at in our own terms, it becomes possible to ‘deduce 
the text’, to validate a reaction that goes: ‘But someone 
who assumed that, or looked at the world in that way, or 
noticed and was impressed by very general facts of that sort, 
would quite naturally say things like this’—where this is some 
characteristic verbal behavior with well-established standing in 
the philosopher's text, which has discouraged, if not outright 
baffled, standardly cautious essays at picking out a plausible 
meaning directly ex ipsissimis verbis.16 


And so, what Furth does, as you can see from his table of contents in 

my appendix, is first to set the problems of understanding the nature 

of a material substance, and the basis of its synchronic and diachronic 
individuation, as these arise from the ‘miniature or cut-down’ world of 

the Categories; and then to describe in rich detail, and in my judgment 

with great illumination (except on two or three (p.245) key matters to be 
mentioned later), Aristotle's rich world of biological objects. He does this 
with special attention to the very general facts about these objects from 
which Aristotle started, and to the concepts of matter and form he forged to 
explain those general facts, both structurally and developmentally, drawing 
morals on the way for the full understanding of the nature and individuation 
of a material substance. Then in §17, he sums up three main lessons of the 
biology: (i) the size and depth of the world—i.e., the way these material 
substances sit in, and are constructed out of, a sea of Empedoclean matter 
satisfying a mass-logic, and themselves have an inner material structure 
and a formal dimension; (ii) the constructional interpretation or vertical 
dimension of differentiae—i.e., the fact that in the biology the classificatory 
notion of a difference from something else has given way to the constructive 
notion of a difference of something, a specifying down from a generic 
potential (say, being feathered, or footed) to a specific differentiation of, 
and out of, that (e.g. long-feathered, or two-footed); and (iii) the connection 
between being formed and being one—i.e., the way in which, both in the 
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structural differentiation just described within a mature organism, and 

in the generative process (in which an animal fetus, through successive 
differentiation, articulates out from being merely alive [‘plantlike’] to being 
animal to being human), the advent of substantial form and the advent of 
individuality are one and the same process. 


Having ‘recreated in imagination’, indeed with extraordinary vividness, 
Aristotle's biological universe, Furth then returns, in the remaining sections, 
to the Metaphysics, to show how much sense its recalcitrant doctrines and 
texts now make, when looked at in the light of that recreation. He discusses 
most of the chestnuts of Metaphysics interpretation, cracked open now to 
reveal their biological matter and form—proceeding for some 100 pages 
and eight sections, through §24 ‘Substantial being: the final analysis’ (which 
in Aristotle's text is largely a static analysis), to a final exploratory chapter 
in which Furth attempts to extend the analysis into the transtemporal 
dimension. The book ends abruptly, indeed on a parenthetical remark. There 
is no concluding chapter and no sense of closure or completion. 


How convincing is the global argument? Let me answer via two more points 
of history. | was one of the two readers of Furth's book for Cambridge 
University Press, and in a long referee's letter, | raved about the book, urging 
publication. Even though | disagreed significantly with several of the main 
lines of Furth's interpretation of the metaphysics, and thought that because 
of his commitment to those lines he had read parts of GA wrongly, | thought 
the treatment of Aristotle's biological universe, both the seven general 
facts, and the detailed analysis of biological matter and form in §§9-13, were 
alone worth the price of the book. | found Furth's discussion marvelously 
illuminating, helpful to me as both a scholar and a teacher. It seemed to me, 
upon reading the book, as intuitively clear as it seemed to Furth that this 
rich hierarchical picture of matter, the identification of (p.246) where form 
entered, the wonderful account of what was non-uniform in the non-uniform 
bodies, and so on, lay behind the theory of the unity of form and matter 

in natural substances developed in the metaphysics, even if as | say we 
differed about what exactly that theory was. But | was aware that others, not 
already predisposed to a thesis of biological influence, would hold out. After 
all, Furth's very need to make that global claim suggested that individual 
metaphysical texts did not scream out their biological provenance, and 
great strides had already been made by Aristotle scholars in understanding 
the metaphysics since, say, Furth was a student, without much use of the 
biology. So | Knew it would be an uphill battle for Furth, and in my letter 

to the Press | urged that he write a concluding chapter, reviewing the 
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case, identifying specifically those Metaphysics texts which we now see 
—having read the book and followed Furth's analyses thereof—can only, 

or at least best, be read as reflecting powerful biological influence. Furth 
didn't take my advice, and the book ends as | just said it does. | think Furth 
paid the price for that at Oxford in 1987. He had returned after many years 
away, an event of some personal importance to him, and he presented an 
overview of his approach. The paper was not well received. | think it was 
Michael Ayers who asked the inevitable question, to the effect of ‘Well, this 
is an interesting story you're telling about a biological background to the 
metaphysics, but what's the basis in the text for thinking the story's right?’ 
Furth said something about the need to see it globally, and referred to the 
forthcoming book. Having just read the book for the Press (unbeknownst 
then to Furth), | suggested that he could surely do more in support of his 
case, and mentioned a couple of texts | knew he thought could only, or best, 
be read according to his story, and invited him to say how that was the 

case about these texts, and others. He declined, and oddly just reiterated 
the need to read his whole case globally. No one in the Oxford audience 
appeared convinced. The lesson these stories invite us to draw is that the 
intuitive plausibility of the global picture is not a substitute for a focused 
review of particular passages, even if they must be seen in light of the whole. 


So, in preparation for our symposium, | decided to review Furth's overall 
case, looking for those texts and aspects of the central books of the 
Metaphysics which can only, or best, be understood in light of the hypothesis 
that the theory of substance is a theory specifically of objects with the 
complexity and richness spelled out in §§9-17. Let me stop for a moment 

to clarify this. Furth was not the first, nor was he the last, to suggest that 
the problems of the Metaphysics arise out of the introduction of the notion 
of matter into the world of the Categories. That's been the standard view, 

| think, for a long time. But the assumption most frequently has been that 

it is the concerns of Physics I, and of Generation and Corruption—that is, 
the general analysis of change, and the recognition of a distinction between 
substantial and non-substantial change—that were at work. On that view, 
living organisms, understood intuitively, would be examples of form-matter 
compounds—like bronze spheres (p.247) but more interesting than bronze 
spheres, because, even intuitively, the form and matter of a living thing 
seems more intimately connected than do the brazenness and sphericity of 
the simpler object. What Furth needs to show is not merely that biological 
objects fit the general account of material substance in the metaphysics, 
but that they do so in virtue of facts about them that were uncovered in 

the course of sustained biological research and theorizing. Does Furth show 
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this? Here's what | found. You can follow along in his table of contents (in the 
appendix below). 


§§1-8 are preliminary and don't adumbrate anything that can't be found in 
the later sections. So, let's look first at §§9-17, then at §§18-25. 


In §§9-17 passages in the Metaphysics are occasionally cited as compatible 
with the theoretical account of biological matter and form, and their unity 

in the biological substance, but it isn't argued that these passages would 
fail to make sense on the weaker model | just sketched, in which living 
organisms are just good exemplifications of theses that apply more widely 
than to living things. The only substantive claim about the dependence 

of metaphysical texts upon biological theory comes in §13, after Furth's 
exposition of the move in the biology from the ‘horizontal’, classificatory 
notion of a difference-from-something to the ‘vertical’, constructive notion 
of a difference-of-something. At that point!” Furth introduces a quotation 
from H.2 with the words ‘Looking ahead momentarily to the advanced 
stage of development of the theory represented by Metaphysics H.2, the 
constructional or organizational moment in differentia is quite marked.’ H.2 
is discussed much more fully in §24, and I'll return to its connection with the 
biological theory in a moment. §17, as I've mentioned, identifies the three 
lessons of the biology, but points ahead to the application of these lessons 
in §§18-25, to which we need to turn in our search for argument in support of 
the stronger thesis. 


Because of time limitations, | need to be rather abrupt and dogmatic about 
these sections. | think that with one exception there is actually very little 
case made that the biology is required to make sense of metaphysical texts, 
and the great bulk of Furth's often subtle and interesting, and sometimes 
very important, discussion in these sections makes no significant mention of 
earlier biological doctrine. The big exception is the discussion of H.2, which 
depends explicitly on a theory of differentiae of the sort Furth has extracted 
from the biology. Because Furth is apparently more interested in showing 
that the same theory of differentiae is to be found both in the biology and 

in H.2, than he is in arguing that H.2 makes sense only on the assumption 
that the full biological work has already been done, he doesn't try out an 
alternative hypothesis | want to mention, and thus doesn't really argue 

for the stronger thesis. The key notion for this new theory of differentiae, 
not found anywhere in the Organon (including APo. II.13), is the vertical, 
constructive view of differentiae, which is deeply embedded in biological 
theory, which surfaces (p.248) in Z.12, and which is deployed again and 
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more metaphysically in H.2—the notion of a differentia as a determination of 
a generic potentiality which could be determined in several different ways. 


Now, here | confess to being torn. On the one hand | want to say that it 
seems to me, as it seemed to Furth, extremely plausible that the rich notion 
of differentiation deployed in H.2 arose out of the work reported in the 
biology. On the other, | don't know what to say to someone who would argue, 
recalcitrantly perhaps, that we don't need heavy biology to observe that two- 
footed is a differentiation of footed—or breakfast a differentiation, via time, 
of meal-eating, or a threshold a differentiation, via place, of supporting-beam 
or ice a differentiation, via solidity, of water. This rich notion of differentia as 
differentiation may well have derived from the biology—but then again, the 
argument goes, it may have been developed in a general way from everyday 
examples, including plants and animals commonsensically understood, and 
then applied with unexpected richness when Aristotle got around to doing 
his own biological theorizing. The problem is that we need to infer to the 
best explanation of the H.2 account, and it's not clear what the rules are 

for making such an inference on this issue. My hunch is that Furth is right: 
some of the key examples are biological, and the notion of differentia-of-a- 
differentia was arguably adopted around the same time that the biological 
work was being done, as Balme has importantly argued.18 Although | by 

no means find this argument conclusive, I'm willing to give this round 

to Furth and say that it's at least as reasonable that the new theory of 
differentiae was first developed within the biology and then later applied 

to the metaphysical theory, as the other way around—and maybe more 
reasonable. 


But elsewhere through §§18-25 | don't find any case where a passage in 
the Metaphysics must be read as reflecting rich biological content. What 

| find, though, is something else, which | do want to mention. What Furth 
does, and does with extraordinary impressiveness, is to provide what might 
be called a metaphysics of biological objects. That is, he shows time and 
again the way in which biological objects happen to instantiate or embody, 
in rich and unexpected ways, the general metaphysical theses and theories 
he ascribes to Aristotle. A rich understanding of the biology, Furth has 
unequivocally established, shows us how biological objects exhibit for 
Aristotle metaphysical truths—and that may have been what impressed 
Furth most of all. But | don't see that this by itse/f establishes, even as 

only the most likely hypothesis, that the metaphysical theory was aimed 

at providing a theoretical foundation for just these objects, as such, based 
on specialized knowledge about them. That's the stronger thesis. Insofar 
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as biological objects instantiate or embody, in remarkably rich ways, the 
metaphysical theory, they are going to be great teachers of that theory, and 
the biological works a rich heuristic for that theory. But that's the (p.249) 
weaker thesis. This is not an insignificant claim, as I've spent a bit of my 
career arguing,19 but not yet the stronger thesis. 


Is there more to be said in favor of the stronger thesis, though—some 
premises or texts that we might supply which, together with Furth's 
marvelous case for the weaker thesis, might lend more support to the 
stronger one? | don't know. But | do think there's one direction we might 
pursue, on which | think the book is somewhat inadequate, so let me take 
a few minutes to do so. Although | think the book's discussion of matter is 
wonderful, the discussion of form from a biological perspective is rather 
limited. Furth stresses the need for the introduction of form, to explain the 
‘knots’ in the sea of Empedoclean matter that living things are, and insists 
that form is a real cause, not to be reduced away. He speaks of form as 
providing structure, and as connected with the future-looking activities, and 
indeed with the soul. But he does not go beyond that, and does not make 
sufficient use of a coexistent body of work which even by the early 1980s 
had made good use of the biology—viz., the work on natural teleology and 
its connection to formal natures, and the related work on hypothetical or 
conditional necessity. Now that's a paper in itself, and indeed it's going to 
suggest yet another limitation in Furth's discussion of form—this time in his 
discussion of the unity of form—which will have implications for the extent to 
which the central books of the Metaphysics indeed reflect the full biological 
theory, so I'll have to be very brief about it all. But let me sketch out these 
issues, in hopes of stimulating further reflection. | have in mind, to start, a 
thread of connection between Furth's favorite Z.16 passage and the work of 
John Cooper and myself and others, including David Charles, on Aristotle's 
natural teleology. Just a thread, but perhaps a provocative one. In the book 
Furth quotes only the first part of the relevant passage, 1040b5-9: 

It's evident that even of the things supposed to be substances, 

most are [really] potencies, both the parts of animals (for none 

of them exists separately; and when they are separated, then 

too they ‘are’, all [only] in the sense of matter) and earth and 

fire and air; for none of them is ‘one’, but they're like a heap, 

until they're worked up and some kind of unity comes-to-be 

out of them.20 


But the sentence I'd like to focus on occurs a few lines later, at 1040b14- 
15, where Aristotle, almost as an aside, identifies the kind of unity required 
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for substance, which that working-up produces. Here | quote from Furth's 
famous ‘Eek’ translation:21 
But all the same, the parts all will ‘be’ [only] potentially, 
when they are [fused] into one organism and are continuous 
by nature—but not by force, or by [an abnormal] growing- 
together; for that sort of thing is a deformity. 


It's the notion of being continuous by nature that | want to focus on. Nothing 
more is said about this in Z.16. Z.17 opens with the suggestion that the key 
to what makes (p.250) something a substance will be found in what causes 
it to be one, but little is said about what it is to be one and not much is said 
about what a form is. It might thus catch a reader by surprise that Aristotle, 
after stating his conclusion at 1041b27—‘And this [sc. form] is the substance 
of each thing, the primary cause of its being’—writes: 

But while some things aren't substance, still such substances 

as there are, are composited22 in accordance with a nature 

and by way of a nature of their own, and that very nature 

would appear to be [their] substance... 


The surprise is that only a nature will count as a substantial form. Nothing 
in Z.17 prepares us for this, but | want to suggest that we have indeed 
been prepared for it in Z.16 in the passage we just noted in which we were 
told that the sort of unity required for a substance is being continuous 
by nature. How this works we can see, | think, if we ask what it is to be 
‘continuous by nature’. In I.1, Aristotle begins a review of the various ways 
in which something may be said to be one. The first item on his list is this, at 
1052a19, also in Furth's ‘Eek’ translation: 

That [is one] which is continuous, either simpliciter, or 

especially that which [is continuous] by nature, and not by 

contact or by tying (and of these, that is more ‘one’ and prior, 

whose movement is more indivisible and more simple.) Even 

more of this sort [= continuous?] is that which is a whole, and 

has a certain shape and form; and especially if something is 

of this sort [= is a whole having a certain shape and form?] by 

nature, and not by force, as are such things as are [wholes, 

etc.] by gluing or nailing or tying together, but has in itself 

the cause of itself being continuous. It is of this sort [= as 

described] because its movement is one and indivisible in 

place and time.23 
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To be continuous by nature, then, is to have one movement by nature. 
That is to say, it is to have a nature as form, a formal nature in the precise 
sense of Physics ll. It is, then, to have a mode of action as a whole, which 
is not reducible to the natures and potentials of its material constituents 
—in whatever sense of irreducibility you think Aristotle's texts support. 
What | want to suggest is that the very same irreducibility that underwrites 
Aristotle's natural teleology underwrites his theory of substance. This 
irreducibility also underwrites the De Anima theory of soul as form and 
first actuality—since soul is essentially a causal or explanatory notion in 
Aristotle.24 Roughly and simply, it's having a single mode of life, a unified 
set of soul-functions manifested in a distinctive environment; it's because 
life is a ‘movement one and indivisible in place and time’, that a living 
thing is a substance; and (p.251) this movement is one because it is the 
expression, somehow, of one potentiality for one end. The various parts 

of the organism are unified by all being necessary for that life—or best for 
that life—or byproducts of that life. Understanding hypothetical necessity, 
then, helps us to understand the unity of a material substance, and the 
work already done on natural teleology and hypothetical necessity should 
help us with the metaphysics—including Z.11 where the argument against 
the younger Socrates makes covert reference to hypothetical necessity (or 
something like it) as relevant to determining what belongs ‘in the form’ or 
‘in the definition’ of a natural substance.25 There's a rich mine of connection 
there, which might support Furth's stronger thesis at least to the extent 
that the teleology itself depends on biological theory.26 But Furth doesn't 
pursue these connections in his book and, as a result, | think, his treatment 
of form in his central biological sections is much weaker than his treatment 
of matter. 


But once one gets that far, one can see, | think, another weakness in Furth's 
treatment of form, this time in his treatment of the unity of form. It is natural 
to think that for Aristotle, form is soul and soul is something unitary, so form 
is itself unitary, as Aristotle's theory anyway requires; and Furth makes and 
explains these points in rich ways. And there seems nothing in either the 
Metaphysics or the De Anima to contravene this simple picture. But there is 
one clue in PA I.1, and a bunch of clues across the explanations in PA II-IV, 
that suggest matters are not that simple. At PA I.1 641a18, speaking of the 
form of a living thing, Aristotle is oddly hedging: 

Now if this is soul, or part of soul, or not without soul.,...it will 

be for the natural philosopher to speak and know about soul... 
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So form involves soul, but it may involve more, or so the third option 
suggests. Why would Aristotle bother to say that? Well, recall the important 
claim in PA I.3, which Furth rightly treats as very significant, that living 
organisms must be defined by multiple differentiae all at once. David Charles 
and | have shown that the explanatory practice in PA II-IV mirrors this 
theoretical claim: explanations proceed not only from essential soul-functions 
but also from other features of animals that are treated as equally basic 

and essential (e.g., the large size of the elephant, the long-and-slender 
shape of the snakes, the bloodedness of blooded animals, etc.).27 Furth 
notes the threat to the unity-of-form doctrine posed by the (p.252) PA 1.3 
statement, and proposes in §21(iv) that the theory of vertical differentiation 
—the differentia-of-the-differentia thesis about lower to higher differentiae 
—solves this, referring us to Z.12 and H.6—and to PA I|.3, where that view 

of differentiae is also endorsed. But | think it important to see that while the 
Z.12/PA |.3 notion of differentia-of-the-differentia does indeed solve one unity 
problem, it doesn't solve the multiple-differentiae one. Think of it this way. 

A definition of an animal form (or ‘species’) by multiple differentiae could be 
represented like this (S = ‘species’, G = ‘genus’, D = ‘differentia’): 


S=G +D,+D)+D3+... 
+Djp 
+D) 


The view of lower differentiae as specifications of higher ones—of D’; as a 
specification of Dj, and of D’; as a specification of D’; (from the top down, 
footed—two footed—bent-over-two-footedness, as in birds), etc.—solves 
what we might call the vertical unity problem, but not the horizontal one: the 
unity of Dj, D2, D3, etc. (e.g., two-footed and winged and beaked, etc.), is 
nowhere addressed in the Metaphysics (unless it is alluded to in the cryptic 
remark at the close of Z.12, that this is only a first shot at definition by 
division). 


So, although Z certainly does reflect, it seems to me, a well-worked-out 
doctrine of natural teleology and hypothetical necessity, and although 

H.2 probably does, as Furth insists, reflect an awareness of a biologically 
oriented theory of differentiae,28 there are also some issues that the 
biological works raise—such as the need to define living things by multiple 
differentiae—which ZH pointedly seem not to reflect. That there was 
interaction between work reflected in the biology and the work reflected in 
the metaphysics seems to me certain; but sorting out how this interaction 
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occurred, and in what temporal and conceptual relationships, is clearly more 
complicated than Furth suggested, and there is much more work to be done. 


As I've intimated, | think as well that there are weaknesses in Furth's use 
of GA to support his account of the metaphysics. | think, for all the reasons 
that David Balme,29 and after him John Cooper,39 have given—which Furth 
does not in my view come near to successfully countering in his discussion 
in §§15(iii)—that the theory in GA IV.3 is completely compatible with, and 
indeed clearly foreshadowed in, GA I-lIl. That the IV.3 theory countenances 
subspecific forms must matter, then, for our understanding of GA's overall 
view of the unity and individuation of material substances. Indeed, | think 
Furth misreads a passage in (p.253) GA Il of which he makes much, in ch. 
3 at 736b2-15. He offers the passage in support of his ‘suggestion that 
according to Aristotle's view of these events, the developmental process that 
takes matter into specific form and the process that takes catamenial mass 
into discrete individual are one and the same process’.3!1 As he explains, ‘The 
only reasonable choice on this theory for the actual coming to be of Socrates, 
i.e. the individual man, seems to be: the point at which differentiation 
becomes complete.’ The passage reads: 

For it's not simultaneously that an animal and a man come- 

to-be, nor an animal and a horse, and likewise in the case of 

the other animals (= types of animal); no: The end-product 

or completion (telos) comes-to-be /ast of all, and the most 

distinctive character (idion) of each thing is (comes at) the 

completion of its genesis.32 


Furth takes Aristotle's example of the relatively later articulation-out of 
features that establish it as actually a man or horse, as a statement of what 
is last articulated, and as support then for specific form as the last formal 
articulation. But the text doesn't say that, and is perfectly compatible with 
the alternative reading suggested by GA IV.3, in which what is most idion is 
something peculiar to the individual qua horse or qua human being. Thus 
at 767b23-768az2, in IV.3, Aristotle expresses very similar sentiments to our 
book II passage but clearly sees the end-product or completion—and the 
idion—as something subspecific. In Furth's translation: 

The progenitor isn't just male, but he's such-and-such a male, 

as Coriscus or Socrates; and he's not just Coriscus, but also 

man. And so in this way some of the things belonging to the 

progenitor are nearer, some remoter—according as he has the 

generative power, not as what he may just ‘happen’ to be, like 

the male progenitor being grammatical or someone's neighbor. 
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And what's peculiar (idion)33 and particular (kath’ hekaston) 
exert the stronger influence on the genesis. For Coriscus is 
both man and animal, but man is nearer to what's peculiar 
(idion) than is animal. Both the particular and the kind (genos) 
generate, but more the particular; for that's the substance. 

As a matter of fact, the product indeed comes-to-be of-a- 
particular-sort (poion ti)—but simultaneously also a particular 
this (tode ti)—and that's the substance. For which reason it's 
from the dunameis of all these sorts of things that the motions 
in the semen are constituted—potentially indeed from (the 
dunameis of) the earlier ancestors, but more especially from 
those of the one which in each case is closer to some particular 
—I mean by particular, Coriscus, or Socrates.34 


Some may consider this unfair, but | can only think that Furth's penchant 
for interpreting both the GA IV.3 and the II.3 passages as he does is 
strongly influenced by his prior view of the centrality of species-form, 

rather than providing actual independent evidence of it. In any case, we 
can see why Furth viewed GA IV.3 as (p.254) so important. For if indeed 

the formal determination that establishes individual substance in GA was 
itself individual, or in any case subspecific, and the metaphysics was a deep 
theoretical foundation for the work already done in the biology, then the 
Furthian metaphysics of specific form begins to unravel as an interpretation 
of Aristotle—as it did for David Balme in the 1970s, when he came to see (i) 
the possibility of reading the Metaphysics in terms of individual forms, and 
(ii) the likelihood that the theories of the Metaphysics and the Generation of 
Animals arose, consistently, at more or less the same time.35 


So, in sum, | have some reservations about Furth's readings of some 
biological texts, and of what their lessons are for the metaphysics, and 
about whether he has established his stronger thesis. And others will have 
other reservations. But, | want to stress: | come not to criticize Furth but 

to praise him. As | found in preparing for this session, the book, whatever 
its limitations, is not in the least dated. Its middle part on matter and form, 
§§9-13, and much of the moral-drawing in §§14-16, are still thrilling and 
invaluable, establishing (as | think beyond question they do) the weaker 
thesis and provoking questions about the appropriateness of some sort of 
stronger thesis. The ‘size and depth’ of Furth's own philosophical world—the 
questions he asks, the issues he explores, and the subtlety and challenge of 
his interpretative accounts—can be a powerful stimulus in our own work, and 
will deserve attention from Aristotelian scholars for a long time to come.36 
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Appendix: The original Table of Contents of Montgomery Furth’s Substance, 
Form and Psyche: An Aristotelean Metaphysics (Cambridge 1988) 


(p.255) 









Preface 
§o. A short discourse on method 







1. CROSS- AND INTRA-CATEGORIAL PREDICATION IN THE CATEGORIES 









§1. Categories: preliminary rationale 
§2. Inherence 15 
§3. Said-of a subject: the general case au 
§4. Said-of a subject: the case of substance 28 
(1) Presentiment of synchronic individuation 30 
(ut) Presentiment of diachronic individuation. A deviant but nonetheless 
unexcluded possibility 33 
. Substantial and nonsubstantial particulars 



























Il. SUBSTANCE IN THE METAPHYSICS: A FIRST APPROXIMATION 
§6. Two criteria for the substantial 49 
(i) Synchronic individuation 50 
(ti) Diachronic individuation 52 
§7. The Population Problem 54 
§8. Constitutive predicates and basic individuals 58 
Il, THE ZOOLOGICAL UNIVERSE 67 
§9. Methodological reorientation 67 
A. Elements of Morphology 76 
$10. Empedoclean infrastructure 76 | 
(t) st level: the simples (ta hapla). The ultrasimples deferred 76 
(ii) 2nd level: compounds (suntheta) 78 
$11. From mass to individual: anatomy and physiology, the Parts of 
Animals 79 
(i) 3rd level: uniform parts of animals (ta homoiomeré) 80 
(it) 4th level: umform to nonuniform 80 | 
(ili) 5th level: nonuniform parts of animals (1a anomoiomert) 82— 
(iv) 6th level: animals (ta sunestdkota hola) 83 | 
B. Moral-drawing (1): some first principles of morphology 84 
§12. First principles of matter 84 
(i) Hierarchical organization 84 
(it) Complexity of matter 85 


(iti) Form needed to get above the 2nd level. Criticism of Empedocles 





(p.256) 
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. First principles of form 
(i) Uniform and nonuniform: a closer look 
(it) Something important has happened to Differentia 
(itt) A note on the examples 
(iv) The place of Genus 


C. Elements of Morphogenesis 


. From mass to individual: embryology, the Generation of Animals 
(t) Overview 
(ti) Preformation and pangenesis 
(ttt) Epigenesis 
(iv) The storage of form in the semen 


D. Moral-drawing (11): some first principles of morphogenesis 


. Specific form and specified individual 

(t) What the embryology implies for the essentialism 

(it) Instructive morbidities and irregularities: Teratology 
Appendix to (ii): GA iv 3 76723-7696 

(iii) The underlying and interesting source of the sexism 
(a) The inconsistency 
(b) The interesting source of the sexu 

(i) Reflections om the a priont argument against pangenesis 


E. Elements of Psychology 


. Substance, psyche and threptic psyche. The de Anima 
(1) Schematic definition of psyche: de Anima ui 1 
(ti) Threptic psyche and diachronic individuation 


IV, BIO-METAPHYSICS 


. Three lessons from the biology 
(i) The size and depth of the world 
(1) Constructional interpretation or vertical dimension of Differentia. 
“ Intelligible matter” 
(tit) Form and Unity 
. Where we are at. An intuitive ontology, and the Population 
Problem (§7) briefly revisited 


V. METAPHYSICS 


. Hupokeitai DIKHOS: the two-stage domain 
(i) Metaphysical framework: outline of the static picture 
(tt) Outline of the dynamic picture, Continuity of form 
(iti) Why artefacts are bad examples 
(iv) What substance is ‘primary’? From Categories to Metaphysics 
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§20. Substructure of substance: the lower stage 186 


(t) Substance versus subject. Meta. Zeta 3 187 

(it) Matter informed. Materiate (‘upward’) paronymy. Meta. Theta 7 189 

(iti) Informing, composing, and becoming: fixing on form 192 

§21. Individuals at the interface, and related matters 201 


(i) Individuals: at the interface between the two stages. Definitive 
reformulation of the Population Problem, and some corollaries for the 





Substanzbegriff 201 
(it) “Continuity of form” (§19( it) ): some further consolidation 205 
(itt) Apologia pro modo docendi 210 
(iv) Form and spatio|transtemporal atomicity: some harder cases au 
§22. Return to the lower stage: some further corollaries 215 
(i) Note on the conservation of matter 215 
(it) Three sometimes-neglected polarities, and two consequently weaker 
accounts of coming-to-be in Zeta and the Physics 217 
(iit) Return to the ultrasimples (§10(i)). Hypokeitai TRIKHOS, 
and why Aristotle doesn’t need a Materia Prima 221 
§23. Substances and substance of in Metaphysics Zeta: some perennial 
cruxes 227 
(i) Being as ‘referred to one thing’ (pros hen legomenon). Zeta t 227 
(it) Being and the being of, substance and the substance of. 
Strategy of Zeta-Eta 231 
(ii) “Essence of” as “substance of”. Zeta ¢ and 6 234 
(iv) The structure of form and the problem of unity 241 
(v) Generality does not a substance make. Zeta 13 247 
§24. Substantial being: the final analysis 249 
(i) Essential predication: the analysis of Meta. Eta 2 250 
(it) Eta 2 analysis approximated to real substances 257 
(a) Genus, Differentia and differential depth (Dfns.: (1), (2)) 257 
(b) “Informs” in the analysans 262 
(c) The quantifier “a” 262 
(iti) Psyche revisited: entelechy and energy 264 
§25. Speculative extension to the transtemporal dimension 268 
(i) Persistent form and exchangeable matter 268 
(1) Interior of “‘the same S” 
(Dfns.: (3), (4), (5) 274 | 
(iti) The relationship reconsidered between Socrates and Man: in one sense, 
trivial, in another, significant (Dfns.: (6), (7), (8)) 279 
Bibliography 285 
Index 294 





(p.258) 


Notes: 


This chapter was presented as a paper to an APA Pacific Division memorial 
symposium for Montgomery Furth on the tenth anniversary of the publication 
of his Substance, Form and Psyche: An Aristotelean Metaphysics. The other 
symposiasts were Alan Code and Aryeh Kosman; the session was chaired by 
its organizer, Georgios Anagnostopoulos. The three papers were published 

in Philosophical Studies 10 (1989). This has been my one occasion to date 

to present in print any part of my interpretation of the central books of 
Aristotle's Metaphysics. 


(1) Furth 1988, 5-6. 
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(2) A year earlier, a book called Philosophical Issues in Aristotle's Biology had 
appeared on the scene, to quite good reviews and—if its senior editor can 

be a judge—it consolidated something of a revolution that was already well 
under way. Indeed, it came to be seen as a sort of flagship of this movement, 
and Furth's book as only one of several works appearing in its wake— 
notwithstanding that Furth had been in on this revolution, or movement, 
from the beginning. In fact, Philosophical Issues (Gotthelf and Lennox 1987) 
contained an important excerpt from Furth's then-forthcoming book, and 

Jim Lennox's and my introduction placed Furth as one of only a few scholars 
who had by 1987 already spent over a decade with Aristotle's biology and its 
philosophical significance. 


(3) Grene 1963. 


(4) Martha Nussbaum, who had finished her PhD a couple of years earlier 
with her work on De Motu Animalium (Nussbaum 1978), was Furth's 
commentator. Jim Lennox, who was finishing his PhD, and |, who had finished 
a year or so before, were in the audience. (I don't think any of us, except 
perhaps Balme, knew then of the work of Wolfgang Kullmann, whose book, 
Wissenschaft und Methode, had just been published in Germany in 1974.) 


(5) W. D., Ross, ed. (1908-1952), The Works of Aristotle Translated into 
English, 12 vols. (vols. 4, 5, and 8 under editorship of J. A. Smith and W. D. 
Ross) (Oxford) (= Thompson 1910). 


(6) Lee 1948; see also Lee 1985. 

(7) Randall 1960. 

(8) Hantz 1939. 

(9) Randall 1960, 224-25 n. 7. 

(10) Randall 1960, ch. VI. 

(11) Grene 1963, ch. VI. 

(12) Owens 1951. 

(13) Balme 1965; see also Balme 1962a and 1962b. 


(14) Furth 1988, 6. 
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(15) Cf. Balme 1987b and Furth 1988, 95ff. 

(16) Furth 1988, 1. 

(17) Furth 1988, 102-103. 

(18) Balme 1987a and 1987b. 

(19) See, e.g., chapters 7 and 10 in this volume. 
(20) Furth 1988, 125. 

(21) Furth 1985. 


(22) sunestékasi, a word which has, as does pephthei (‘worked up’, literally 
‘concocted’) in the first Z.16 passage quoted just above, a distinctly 
biological provenance. Furth might have made a good deal more of the 
appearance of these terms in these pivotal places in the Metaphysics than he 
did. 


(23) 1052a19-26; my emphasis in last clause. Bracketed interpolations 
appear in the original translation. 


(24) Cf. Irwin 1988, ch. 13 and passim and now Frey unpublished. 
(25) 1036b24-30. 


(26) The extent to which this is the case, though, is a tricky issue. My own 
view is that the teleology is defended in roughly two stages: first, from 
phainomena available to all observers of the general scene, as we see it 
defended in Phys. Il; but then via the work of the biology, which is brought 
in to support, and refine, those general claims and arguments. | don't think 
it's conclusive that Metaph.'s dependence on the teleology requires the 
biological work, although | often doubt that Aristotle would be as confident 
about irreducibility as he was, without the biology. See also below, in the 
Coda, p. 392 n. 38. 


(27) See, in the present volume, chapters 7, 8, and 10, and also Charles 1997 
and 2000, ch. 12. 


(28) And there is some terminology in Z which has a distinctively biological 
provenance (above n. 22). 


(29) Balme 1987d, esp. n. 14. 
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(30) Cooper 1990. 
(31) Furth 1988, 123. 
(32) Furth 1988, 112. 


(33) Note the change in Furth's translation of idion from ‘distinctive character’ 
in the Il.3 passage just above to the less theoretically significant ‘peculiar’ 
here. 


(34) Furth 1988, 129-30. 


(35) This view was first presented at the 1976 Princeton Colloquium referred 
to earlier, and then published in ‘Aristotle's Biology was not Essentialist’, 
which appeared first in Archiv fur Geschichte der Philosophie 62 (Balme 
1980). It was slightly revised (and n. 14 was added for publication) as Balme 
1987d. 


(36) It was an honor and a pleasure to participate in this program. | would like 
to thank George Anagnostopoulous for organizing, introducing and chairing 
the session, and my fellow symposiasts and all those who participated in 
discussion for making it a very lively event of the sort I'd like to think Furth 
would himself have enjoyed. 
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Abstract and Keywords 


This extended chapter introduces readers to the systematic study of 
Aristotle's History of Animals. A brief history of 2,000 years of scholarship 
on HA culminates with the revolutionary work of D. M. Balme, who held 
that HA's aim is not to classify animals systematically but to collect and 
group their differentiae in preparation for a discovery of their causes. A. 
Gotthelf and J. G. Lennox developed this position more systematically. D. 
Charles, building on APo. II.1-2, argued that HA has a second important 
aim: establishing that animals divide into certain major kinds and subkinds. 
Lennox largely disagreed with Charles. The chapter reviews the evidence 
on both sides and then sketches (but only sketches) a distinct view of the 
Aristotelian progression from the first grasp of kinds in childhood through 
stages to a scientific grasp of kinds, identifying HA's (very limited) role in 
that progression. 


Keywords: Aristotle, History of Animals, classification, kinds, D. M. Balme 


Introduction 


| have long believed that scholars of ancient philosophy, and especially of 
Aristotle, have much to learn about his philosophy from a close study of his 
biological writings. These writings comprise over 25 percent of his surviving 
corpus, and they must have taken quite a few years of Aristotle's relatively 
short time on earth. Yet, through the ages, they have not received an 
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amount of study commensurate with Aristotle's own efforts. Although these 
treatises were an object of careful study by Theophrastus, they very soon 
thereafter fell out of favor among philosophers in the ancient world, a sign of 
which is that there is no record of any ancient commentary on any of them.1 
They were translated into Arabic in the ninth century ad, under the collective 
title which translates into Latin as De naturis animalium and soon became 
known as De animalibus, and there are commentaries on some of these 
treatises by Avicenna, Averroes, and Avempace (Ibn Bajja), among others. 

In the Byzantine world, writing in Greek, Michael of Ephesus, apparently at 
Anna Comnena's urging, attempted in the eleventh century to fill the gap 
left by the ancient commentators, writing commentaries on PA, GA, IA, MA, 
and PN (though not HA). The first Latin translation was produced early in the 
thirteenth century, from the Arabic, by Michael Scot; this translation was the 
basis (p.262) for the magisterial paraphrase and commentary by Albertus 
Magnus, to which he added much new material based on his own study of 
animals in northern Europe. Soon after, in the mid-thirteenth century, William 
of Moerbeke produced Latin translations from the Greek.2 


Retranslations in the mid-fifteenth century by George Trebizond and 
especially Theodorus Gaza, and the burst of Aristotelian scholarship in 

Italy in the late fifteenth and throughout the sixteenth century, sparked a 
renewed attention to these treatises by philosophers interested in questions 
of scientific method, natural philosophy, and metaphysics;3 but this interest 
soon died out, as what we know as early modern philosophy replaced the 
more Aristotelian concerns of the Northern Italian Renaissance. Aristotle's 
biological corpus was indeed the foundation of early modern biological 
science, and was a standard reference work and starting point for biological 
research well into the eighteenth, and even the nineteenth century—see for 
example the recent edition, published by the University of Chicago Press less 
than twenty years ago, of ‘The Hunterian Lectures of Richard Owen’, given in 
1837, in which Aristotle is still treated as an earlier colleague, on whose work 
one must build, rather than as the antiquarian figure he certainly became 
after Darwin.4 


(p.263) But this general lack of interest in the philosophical significance of 
Aristotle's biological corpus after the Renaissance continued well into the 
twentieth century, with a few partial exceptions, among French writers,> until 
David Balme in the late 1930s, on a suggestion by his Cambridge supervisor, 
the famous scholar F. M. Cornford, began a lifetime's study, which issued 

in many seminal philosophically oriented papers, a Clarendon Aristotle 
volume, and (posthumously) a new text, with commentary, of the History 
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of Animals, issued first in part, in the Loeb Classical Library, and then in 
whole, in the Cambridge Classical Texts and Commentaries series.6 Balme 
showed us the many ways in which Aristotle's biological writings helped shed 
light on aspects of his philosophy, and even were meant to contribute to his 
philosophical work, and some of us are carrying forward Balme's legacy.7 


Balme's rejection of the traditional pictures of HA 


Our subject, in this chapter, is the organization of the data about animals 
in the HA, and the place within that organization of the grasp and 
identification of kinds of animals. Its textual center is the question, somewhat 
controversial, of the aims of HA, and the place within those aims of animal 
classification. Specifically, our issues are: 
(i) the aims of HA; and 
(ii) in particular, the extent to which a systematic classification, or 
taxonomy, of animals is one of those aims; and 
(iii) more generally, the place of kinds in those aims, whether those 
kinds are embedded in a systematic classification or not; and finally 
(iv) the method or methods by which kinds are recognized, or 
established, as such, so far as they are part of those aims; and 
(v) the connection of all this to the Analytics theory of science. 


(p.264) We start with HA proper. The key year is 1961, which saw the 
publication of David Balme's contribution to the Second Symposium 
Aristotelicum, held in Louvain in 1960; the title of his paper was ‘Aristotle's 
Use of Differentiae in Zoology’.8 In 1961 also, Balme submitted to Classical 
Quarterly a related paper entitled ‘GENOS and E/DOS in Aristotle's Biology’? 
and G. E. R. Lloyd's paper, ‘The Development of Aristotle's Theory of the 
Classification of Animals’, written without knowledge of Balme's paper, was 
published in Phronesis.10 


Prior to Balme, reaching back to the sixteenth century, it had often been 

held (a) that, given certain things Aristotle says in the Topics, and given the 
customary practice in biological science from the Renaissance onwards,!1 
Aristotelian biology ought to contain a systematic classification, or taxonomy, 
of animals; and (b) that Aristotle's biological treatises, especially HA, 

either did contain a systematic classification of animals (although no two 
proponents seem to agree on what that classification system was), or was 
aimed at one but failed (perhaps failed miserably) to achieve it.12 
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By a ‘systematic classification (or taxonomy) of animals’ | mean: a grouping 
of animal forms (atoma eidé) under a hierarchical series of larger kinds 
(gene) which aims to be (whether or not it actually succeeds at being): 
(i) mutually exhaustive at any upper level, and especially at the 
highest level, of the lower kinds and forms; 
(ii) mutually exclusive at any upper level of the lower kinds and 
forms; and 
(iii) a grouping of animals by essential nature, so that 


(a) each is an authentic kind, in the sense that the kind name 
is always in the first category of being, identifying what 
something is;13 from which it follows that 
(b) there is only one such grouping of the animals there are, 
which entails that the systematic classification is 

(iv) unique.14 


(p.265) Since HA obviously contained an immense amount of information 
about animals, and since it was clearly not organized first and foremost by 
animal kind, it was held by some that the classification scheme must be 
more subtly embedded in the text; in particular, many scholars held that 
within the discussion of particular features, e.g. teeth, the information would 
be collected under animal headings. This explains both the marginalia in 
some manuscripts and early printed editions identifying the animal kind 
being discussed at that point, and some of the weird chapter divisions— 
which for the biology was supplied only in the late fifteenth century by two 
obscure editors for two different Venetian presses, one building on the work 
of the other.15 


The result of this apparent chaos was first the denial, e.g. by William Whewell 
in his History of Inductive Sciences, that Aristotle had any systematic 
classification scheme at all,16 then the denial by others that there was any 
organization of the data whatsoever. Thus George Henry Lewes, author of 
the only complete survey of Aristotle's biology | know of in the nineteenth 
century, who is generally sympathetic to Aristotle, threw up his hands in 
exasperation over HA and complained that it was 

an ill-digested, ill-compiled mass of details, mostly of small 

value, with the occasional gleam of something better. There 

is, strictly speaking, no science in it at all. There is not even 

a system which might look like science. There is not one 

good description. It is not an anatomical treatise; it is not 

a descriptive zoology; it is not a philosophy of zoology; it 
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is a collection of remarks about animals, their structure, 
resemblances, differences, and habits. As a collection it is 
immense. But it is at the best only a collection of details, 
without a trace of organization; and the details themselves are 
rarely valuable, often inaccurate.17 


Lewes was certainly right to reject one traditional view that HA was a 
descriptive zoology or ‘natural history’ as it is often called, of the sort one 
finds from Gesner in the sixteenth century through the myriad volumes in 
bookshops today with titles (p.266) of the form ‘The Natural History of...’.18 
Lewes, like others of his time, appears to treat HA as a kind of notebook to 
which data were regularly being added.19 He did not rule out the existence 
of a systematic classification behind the details, claiming only that the data 
were not organized according to any scheme of animal classification. 


As to the dispute regarding whether there was a classification scheme in 
the background of HA and the other biological treatises, some people in the 
twentieth century—e.g., Ingemar During in his 1943 study of De Partibus 
Animalium—observed that insofar as Aristotle does classify animals into 
larger groups, he does so in various ways in various places, and his accounts 
of division and definition in various places in his corpus would suggest other, 
yet different, schemes.29 During's solution followed the lead which Werner 
Jaeger had set for Aristotelian scholarship, namely to resolve apparent 
contradictions by appeal to ‘development’, to (p.267) chronology: Aristotle 
had different classification systems at different times. Lloyd in his 1961 
paper followed During on this, but offered a different and more interesting 
solution. What is interesting about this paper for our present purposes are 
two assumptions he makes: 

(1) that Aristotle's aim in discussing the proper methods of 

division in PA I|.2-3 is classification rather than definition; and 

(2) that Aristotle's aim when he groups animals by their 

mode of reproduction in GA Il.1 (which Lloyd views 

as developmentally last) is to produce a systematic 

classification of animals by essential nature, rather than a 

systematic grouping of the attributes under study, namely 

mode of reproduction.21 


What is the difference in each case? Well, with regard to the first 

assumption, if you are interested in defining one particular animal form, then 
when you divide down according to your rules of division, you will ignore the 
side of the division in which your animal does not fall, and will not divide that 
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side any further. If Aristotelian division is a method of reaching definitions, 
then a concern with division, which Aristotle clearly has, does not as such 
evidence a concern with systematic classification. But as Balme and, later, 
Pellegrin showed, the aim of division for Aristotle—as for Plato, in the Sophist 
and Statesman at least—is indeed definition and not classification.22 This 
is clear from the opening sentence of PA 1.2, which announces the aim of 
the ensuing discussion as ‘grasping the particular [= e/dos]’, and from the 
discussion of division in APo. II.13, which is introduced as a technique for 
‘hunting down’ (théreuein) ‘the definition of what something is’ (96a22), in 
which Aristotle even criticizes the idea of Speusippus that one must know 
both sides of the division in detail if one is to define anything (97a6 ff.).23 


With regard to the second assumption, any classification of the different 
types of some animal feature, e.g. mode of reproduction, does indeed 
generate a grouping of animal kinds, namely for any particular mode of 
reproduction, the animals that reproduce in that mode; but another feature, 
such as mode of locomotion, may generate a different grouping of animals— 
and in fact does, as Aristotle himself says in that very passage in GA II.1!24 
There is no justification in Aristotle's text for singling out that one feature, 
mode of reproduction, as the basis of a systematic classification by essential 
nature; in fact, Aristotle insists in PA I.3 that any single-differentia definition 
of animal forms must fail, and explains that animals must be defined by 
multiple differentiae.25 Once you come to see that Aristotle's focus in HA and 
elsewhere is on animal features, the temptation to see animal groupings 
(p.268) based on those features as necessarily a classification scheme 
disappears. And that was David Balme's great advance. 


Balme had picked up on those two points—that in his discussions of division 
Aristotle is concerned with definition and not classification, and that a 
grouping of animals may reflect a classification of animal features and not of 
animal kinds—and others as well in rejecting the two-part traditional view (a) 
that Aristotelian science requires a systematic classification, or taxonomy, 
of animals and (b) that HA embodied such a classificatory scheme; but the 
great advance was in his positive account of the actual aims of HA, and the 
much richer explanation that account gave of the structure and organization 
of data in HA, which no one had seen before. Let me first list the other 
objections he made against the traditional view, and then we'll go on to his 
own positive thesis. 


I've already mentioned his first two objections: (i) that division was aimed 
at definition and not classification, and (ii) that what has looked to other 
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scholars like a classification of animals was really a classification of 

animal features (e.g., modes of reproduction), and that different features 
generated different animal groupings, none of which was intended as a 
systematic classification (and thus there was no contradiction that required a 
developmental story). 


Balme also argued (iii) that there is no terminology for fixed classificatory 
levels in Aristotle: the only classificatory terms are genos and e/dos, and 
they are both used at all levels of generality. Balme originally thought that 
the terms were used by Aristotle interchangeably, as they are by Plato, but 
later accepted Pellegrin's thesis that genos is the general term for a group, 
while e/dos, when it is used for a group, almost always refers to a subdivision 
of some larger group, some genos, which is either named, or is implicit, in 
the context. Also, Balme showed that the term genos is used for groupings 
that are not natural kinds, as in ‘the genos of animals with bladders’, so that 
there is not much about Aristotle's terminology that would suggest a concern 
with producing a systematic classification, or taxonomy. This last point is 

not decisive, since one can mark out natural kinds without having a single 
word that exclusively means ‘natural kind’—after all ‘natural kind’ is two 
words in English, and ‘kind’ by itself has, if not as much flexibility as genos in 
Greek, still enough to require the adjective ‘natural’ when we want to refer 
exclusively to a grouping according to essential nature; but, although not 
decisive, the absence of a fixed vocabulary for natural kinds does create a 
burden of proof for any interpretation that sees systematic classification as 
an aim of Aristotelian biology. 


Balme acknowledged that Aristotle did indeed recognize some nine megista 
gené (‘very large kinds’) of animals as such, at two places (HA |.6 490b6, 
11.15 505626), seven of which Aristotle implies were correctly recognized 

in common usage, even if not all had single-word names: birds, fishes, 
cetaceans (i.e. water mammals), shell-skinned animals (e.g. oysters, clams), 
soft-shelled animals (e.g. lobsters, crabs, shrimp), soft-bodied animals (e.g. 
octopus, squids), and insected animals, to which he adds two more not 
previously recognized as unified kinds: the four-footed live- (p.269) bearing 
animals (our mammals excluding man), and the four-footed egg-bearing 
animals. We will have a closer look at this list ourselves later; but Balme's 
fourth objection against the view that HA was concerned with systematic 
classification was (iv) that for two reasons we cannot count this list of ‘very 
large kinds’ as evidence of such a concern: first, the list is not exhaustive 
(e.g. man and snakes, and others, are not included), and second (and most 
important to Balme), one cannot find in the biological corpus the sort of 
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intermediate kinds that a taxonomical concern would entail. Virtually all the 
candidates for such which previous scholars had proposed, Balme showed to 
be what he called ‘differentiae-classes’—classes named descriptively such 
as ‘the crook-taloned birds’, ‘the horned animals’, the ‘web-footed birds’. In 
virtually every case, Balme showed, Aristotle recognized that such groupings 
failed to constitute a natural kind.26 They failed because none of them met 
what Balme took to be Aristotle's condition for there to be a large natural 
kind, namely that there must be a set of significant features, say D1...., 

Dn, possessed in common by all the subgroups of the supposed kind. They 
failed to meet this condition because in virtually every case the situation was 
something like this (assuming for the sake of argument that n = 4): 


Those familiar with the later Wittgenstein on meaning and reference, 
especially as discussed by Kripke in Lecture | of Naming and Necessity ,27 
might be tempted to find a cluster theory in Aristotle, but that wouldn't be 
right, since in the case of the megista gené, Balme apparently held, Aristotle 
does believe that there are features D1,..., Dn that a// sub-kinds of the 
genos share in common. That is the criterion (roughly speaking) for having a 
natural kind, and virtually all candidates for intermediate kinds fail to meet 
it. This suggested to Balme that the grouping into megista gené had some 
other purpose than classification, and that brings us to Balme's positive 
account of the aims of HA including the aims of identifying such natural kinds 
as Aristotle does think can be identified. 


HA |.1-6 and Balme's positive picture of the aims of HA 


Balme's positive picture of the aims of HA may be said to have three parts: 
(1) ‘laying out the differentiae’ 
(2) ‘significant groupings of differentiae’ 
(p.270) (3) ultimate aim(s): 


(i) causal explanation 
(ii) definition of animal kinds 


Let's look at each one. 
1. ‘Laying out the differentiae’ 


If we are to understand what Aristotle's aims are in HA, Balme suggested, 
why not look to see how Aristotle starts off HA, and what he says, in 

HA, they are. Aristotle begins the treatise by distinguishing two broad 
categories of parts: incomposite and homogeneous, and composite and 
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non-homogeneous. He then identifies at some length various ways in which 
parts can be the same or different.28 At 487a10 he notes that the differences 
that animals possess relate to their modes of life and their activities and 
their ‘characters’ as well as their parts. The term for ‘differences’, diaphorai, 
Balme insisted, is used in a quite general way, for any feature in which 
one animal may differ from another, and not only for defining features, 
since ahead of causal explanation, one cannot know which features are 
defining and which aren't.29 The balance of HA |.1-5, Balme maintained, 
gives important examples of the ways animals can differ in these respects. 
Translating from 487a10: 

The differences that animals possess relate to their modes of 

life and their activities and their characters and their parts, 

concerning which let us speak first in outline, and then later 

we will discuss them in detail, soeaking about each kind. In 

respect of their modes of life and their characters and their 

activities there are differences such as these.... 


After a long list of differences, for most of which he mentions at least one 

sort of animal that has that difference, Aristotle continues, at 487b32: 
There are also, in respect of their modes of life and their 
activities, such differences as these.... 


And another list follows, many of which are also exemplified. Finally, at 
488b11, we are told that animals 
differ also with respect to character by way of differences such 
as these... 


and each of a long list of ‘character traits’ applicable to animals is illustrated 
with one form of animal that possesses it. 


That ends what our editor calls chapter 1, but by means of a men/de 
construction (‘on the one hand’/‘on the other hand’) that bridges the chapter 
division, Aristotle continues right on, in what our editor calls chapters 2-5, to 
do the same for parts, (p.271) starting from the parts that all animals have 
(488b29-32 ) and moving through parts that most animals have (488b32- 
489a8), on to the broad categories of parts that correspond to soul-functions 
such as reproduction and locomotion (489a8-490b7), with an outline of 

the sorts of variations, or differences, that exist under each heading, again 
supporting each claim that a difference exists with an example of an animal 
kind that possesses that difference. 
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In chapter 6, Aristotle turns to a discussion of the very large kinds of animals 
that can be found—the megista gené that | mentioned above and which 
we will examine in more detail shortly. Then, at 491a7 he provides his own 
statement of his aims in this treatise: 

We have stated these things in this way now—in outline form 

—to provide a taste of the range and sorts of things we must 

study; later we will have to speak in greater detail, in order 

that we may grasp the differences and #in general# the 

features that belong to all. After this we must try to discover 

the causes. For that is the natural way to pursue such an 

inquiry, once one has completed an investigation (historia) 

concerning each of these: for it becomes apparent from this 

investigation both about which things the demonstration must 

be, and from which things it must proceed.30 


The key statement of the immediate aim is at a8-10: 
later we will have to speak in great detail, in order that we 
may grasp the differences and #in general# the features that 
belong to all.31 


That is, we are to do in greater detail, or with greater precision, what we 
have done in outline so far, namely to present in organized fashion all the 
differences there are, with examples of animals that possess each one, 

and to do so in order that we may grasp the differences that are present 
and the features belonging to all. My translation above, ‘in order that we 
may grasp the differences and #in general# the features that belong to 

all’, follows Balme's interpretation on two counts. First, it takes Aristotle's 
declared aim to be the identification of all the differences that are to be 
found in the animal kingdom, not the identification for each animal of each 
of its differences. Second, it takes ‘differences’ here to have the same non- 
technical meaning it has in its occurrences before and after this passage, 
signifying any way in which an animal kind differs from another. In this case, 
‘differences’ (diaphoral) and ‘attributes’ or ‘features’ (sumbebékota) have 
the same extension, so that the sense is (p.272) ‘the differences and in 
general the attributes’, rather than taking ‘differences’ to mean causally 
primary, defining features, and ‘attributes’ to mean necessary features of the 
kind which follow from the ‘differences’; the latter distinction presupposes 
that one has already done the causal investigation that the historia is said to 
be a means to.32 
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The first aim of HA, then, according to Balme, was ‘to lay out the 
differentiae’, i.e., to present all of the differences that are to be found in the 
animal kingdom—in parts, modes of life, activities, and character—and to 
do so systematically, characterizing each difference precisely. And that is 
just what Aristotle went on to do, Balme argued. Books I-IV, he observed, 
are concerned with parts; V-VII with ‘lives and activities’ (V-VI are about 
generation, VII about nutrition and means of coping with heat and cold 
such as migration, the sloughing of skin, and so on); VIII with characters; 
and IX starts the study of these differences in human beings, but only gets 
generation off the ground.33 Within I-IV, for example, the organization is: 
parts of blooded animals/parts of bloodless animals; then, within each, 
external/internal; then, within each of those, by megiston genos with 
remaining kinds treated separately (e.g., man, snakes). So much, then, for 
laying out the differentiae. 


2. ‘Significant groupings of differentiae’ 


Balme discussed this aim rather informally, as a concern for which 
differentiae ‘can be combined’ or ‘are essentially associated or divergent’.34 
He correctly offered APo. II.14 in support of the view that by establishing 
such associations we will be better positioned to establish the causes. James 
Lennox and | took this idea much further,35 but because we were essentially 
just building on Balme's idea, | will, in the course of this exposition, treat 

our view as part of the Balme position on HA. Most of the theoretical work 
was Lennox's: he explored the Analytics’ insistence that explanations be 

at the right level of generality, i.e., that demonstrative conclusions state 
kath’ hauto (per se)—and even primitively universal—connections, analyzing 
closely not only APo. II.14 but also 1.4-5, IIl.15-18, and APr. |.27-30.36 Along 
with the methodological passage | quoted above from HA |.6, in which 
Aristotle claimed that a historia would facilitate the discovery of causes, they 
all supported the view that securing propositions of the form ‘all and only 
those (p.273) animals which have feature F, also have feature G’ is central to 
the hoti (‘that’) stage of scientific inquiry identified in APo. Il.1, and is, as Il.1 
claims of the hoti-stage, the route to the discovery of the dihoti (‘why’) and 
thus the route to demonstration, apodeixis. 


A detailed study of HA by both of us, done in part together and in part 
separately, established that the discovery of such propositions, or 
propositions approximating these, was a pervasive feature of HA, of equal 
importance to that of laying out the differentiae as such. We called such 
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propositions ‘widest-class generalizations’. | noticed that they often were 
presented in a certain type of doubly-quantified proposition of the form: 
hosa (echei) X, panta echel Y. (‘AS many as are/have X, all 
have Y.’)37 


Lennox counted 31 such propositions, 32 more without the panta (‘all’) but 
carrying the same meaning, and 16 additional with different quantifiers: ‘as 
many as are/have X, most/some/few/none have Y’.38 


We noticed also that in these ‘widest class generalizations’ the subject place 
need not be held by a single large kind, K, but may be held by: 


The sub-kinds D,, Dz, D3, Dag 
(eidé) F and G 
each possess 


but sub-kind Di, D>, D3 (but 
H and | each not Dy) 
possess 

while sub-kind J Di, Dz, Dy 
possesses only 

and sub-kind L D,, D3, Dy 


possesses only 


Ky, + Ko +...4+ Ky 
or Ky, + Kp +...+ Fy 


or (as often) Py + Pp +...+ Py 


(where F is a form of some coordinate kind K, and P a feature or predicate). 
For instance, in the discussion of external parts in birds, HA II.12, Aristotle 
begins by listing features that birds have in common with the very large 
kinds that have already been discussed, then moves to features unique (/dia) 
to birds, then to features possessed by various sub-groups of birds (e.g., 
504a8-9 just mentioned); where he notes an oddity within a certain sub-kind, 
such as the rare distribution of toes in the wryneck (/unx, 504a11-12) and 

a few other birds, he often also mentions, as he does here for the wryneck, 
other features that are also unique to that sub-kind. 


So, finding the ‘significant groupings of differentiae’ is a significant aim 
of HA. But what ultimate aim or aims are served by the laying out of, and 
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finding of significant groupings of, differentiae? That takes us to the third 
component of Balme's positive view of the aims of HA. 


(p.274) 3. Ultimate aim(s) 


(i) Balme's first answer,39 and the one he never abandoned, was the aim 
Aristotle himself states at 491a10-11: causal explanation.49 As we have 
already seen, the laying out of differentiae, and the finding of significant 
groupings which that makes possible, facilitates the discovery of their 
causes. As | illustrate in the Coda below, if we want to know why those 
animals which have four stomachs have four stomachs, we need to discover 
what other features, or combination of features, all four-stomached animals, 
and only four-stomached animals, have in common; for the cause will surely 
be found among these.41 


(ii) However, in the course of preparing his Clarendon Aristotle volume, on PA 
| and GA I, Balme did a close study of PA |.2-4 and noticed the great similarity 
between the account in the latter chapters as to how one should proceed 

if one wishes to grasp (Jambanein) or define an eidos, a lower-level animal 
kind, and the very opening lines of HA.42 The former identifies the need to 
divide down from a generic definition that contains multiple differentiae, and 
the latter discusses how differentiae may be the same or different, and what 
sort of sameness and difference we can expect to find at various levels of 
generality of animal kind. This suggested to Balme that one ultimate aim of 
HA is the reaching of such definitions. The connection with the stated aim, 
causal explanation, Balme thought, is clear from APo. II.8-10 (et passim), in 
which Aristotle insists that the defining differentiae of a kind will be those 
that are causally responsible for the non-defining necessary features of that 
kind.43 


Noticing that no such definitions were to be found in Aristotle, and that 

the aim of reaching an ultimate definition is ‘a somewhat naive one’, since 
‘there is no end to the recognition of fresh significant attributes’, Balme 
hypothesized that Aristotle may have given up this aim as his scientific 

work progressed.44 | am not convinced by that, and will offer a different 
explanation for the absence of such definitions (p.275) below;45 in any case, 
Balme took it as an initial aim of HA, and so it belongs in our characterization 
of his view of that treatise's overall aims. 


So, what we have is biological science without a systematic classification of 
animals, as we defined that notion above. This was a very interesting claim 
from the standpoint of the history of science. As Balme commented: 
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The belief that there must be a classification in the background 
rests on the assumption that Aristotle, like every good pre- 
evolutionary zoologist, put systematics first in zoology and 
morphology first in systematics. But better sense can be 

got out of the evidence if this dual assumption is removed. 
Aristotle's aim was not taxonomy, nor did it involve one; the 
comparison of differentiae had other purposes.46 


That result must stand. But we still have to ask: can the aim of HA really 

be stated without significant reference to the megista gené delineated 

in 1.6? Does not Aristotle's concern with them represent a concern with 
classification (if not with a full systematic, hierarchical taxonomy) or at least 
a concern with natural kinds, which must be incorporated into our view of 
the overall concerns of that treatise, and of the stage of biological science 
preliminary to the discovery of causes? 


The significance of the megista gené of HA |.6 for our 
understanding of the aims of HA 


There are three questions, then, that we must face, and answer, if we are to 
have a full picture of the aims of HA: 

1. How are the megista gene of HA |.6 established as such? 

2. Where are they so established? 

3. What role(s) do they have in HA? 


| want to discuss views that have been taken on these questions by Balme, 
David Charles, and James Lennox.47 


(p-276) Common ground for everyone are two propositions: 


(1) When Aristotle introduces his initial list of seven of the nine megista gené 
at the opening of 1.6 (490b7) with the words: 

Very large kinds of animals, into which some animals have 

been divided, are the following: one kind, of birds; one, of 

fishes; another of the cetacean)... 


the force of the perfect tense, dieiretai (‘have been divided’), is to suggest 
that these seven groups have already been marked off by people, and that 
they have been marked off correctly. 


There are several reason for thinking this, of which the primary one 
constitutes the second proposition that is common ground: 
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(2) The activity of introducing megista gené in HA |.6 reflects the application 
of a methodology regarding the recognition of gené that is laid down in PA 
1.4. There, at 644b1-7, Aristotle says that: 

Perhaps then the right course is to speak of some affections 

in common by kinds, wherever the kinds have been correctly 

(kalos) marked off by popular usage and (ka/) possess both 

a single nature in common (mian phusin koinén) and forms 

not far separated in them—bird and fish and any other that 

is unnamed but like the kind (anodnumon men, toi genei de 

homoios) embraces the forms that are in it; but wherever they 

are not like this, to speak of particulars, for example about 

man or any other such.48 


(p.277) Not every grouping marked off by popular usage will be accepted 
but only those which are correctly (or well-, kalos) marked off—and | take it 
that what follows these words provides the conditions for a grouping's being 
correct (the kai [‘and’] being more or less epexegetical): 

(i) there is a common nature; 

(ii) the forms embraced by the kind are not too far apart (so that 

the common nature must not be too abstract or generalized) 


for simplicity, we may say that condition (i) is met (and there is a ‘common 
nature’) only when condition (ii) is also met, although on occasion we will 
refer to these conditions separately. And we should note right at the outset 
that Aristotle is not especially clear as to what constitutes having a common 
nature.49 


Such is common ground. Based on it, we may restate our three questions as 
follows: 
1. In establishing these very large kinds, what does Aristotle take as 
evidence of a common nature? 
2. Where—i.e., at what place(s) in HA, or in the work leading to the 
writing of HA—does Aristotle establish these as actual kinds? 
3. For what purpose(s) are these kinds established, however and 
wherever they are established? 


Balme does not comment on questions 1 and 2, so let us focus first on 
question 3 and start with Balme's view. As we have noted, he sees the 
primary aim of HA as the laying out of differentiae. Balme actually said very 
little as to the role of the megista gené in facilitating that aim. At one place 
he writes: 
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The HA is a collection and preliminary analysis of the 
differences between animals. The animals are called in as 
witnesses to differentiae, not in order to be described as 
animals.50 


Although very large kinds may serve as examples of differentia-possessors, 
that role would not explain their importance, which is evidenced by 

their inclusion in the introductory ‘outline’ in HA I.1-6. However, Balme's 
secondary aim for HA, (p.278) identifying ‘significant groupings of 
differentiae’, does make important use of the list of very large kinds, as 
Lennox and | have argued in the course of giving a greater prominence 

to this aim than Balme did. For, it seemed to us that a very large kind 

was a very powerful tool in establishing what we called ‘widest class 
generalizations’. After all, whatever else is true of a very large kind, it 

is indeed true that the forms in such a kind will have many features in 
common, and many of those features will be unique to the kind: e.g., all and 
only birds have feathered wings, beaks, perhaps light bones, etc. If one's 
goal is to get propositions of the form ‘All and only animals that have F have 
G’, a proposition of the form ‘All and only Ks have G’ is a very powerful tool, 
since it brings along at once a whole set of propositions of the form ‘All and 
only animals that have F have G’. A study of differentiae by very large kinds 
greatly facilitates this second aim, Lennox and | thought, and thus deserves 
the prominence it gets in HA 1.6, and even the concern with having groups 
that are correctly marked off, since the members of true kinds will have the 
most features, and indeed the most causally significant features, in common 
and thus be the most powerful tools.51 


Charles, while not necessarily denying any of this, insists that HA has another 
aim, one at least as important as (and arguably more important than) the 
two-part one we have just found Balme, Gotthelf, and Lennox focusing on— 
an aim in which the I.6 establishment of megista gené has a central role. We 
can get at that aim, says Charles, by returning to the APo. Il.1-2 statement of 
what scientific inquiry itself seeks. Balme, Gotthelf, and Lennox have focused 
on the two-stage progression in scientific investigation that first reaches a 
knowledge that (hoti) an attribute is possessed by a subject kind and then 
moves from there to knowing why (dihoti) it does. But, says Charles, APo. 
Il.1-2 also speaks of the progression that first reaches a knowledge that a 
kind exists and then moves from there to knowing what the kind is, i.e., to 
knowledge of its essence. 


Page 16 of 42 Data#Organization, Classification, and Kinds 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


As support for his view of the aims of HA, Charles claims, among other 
things, that (i) HA I.1-5 marks off the very large kinds according to their 
possession each of a common set of soul-functions, evidencing Aristotle's 
concern with establishing very large kinds as such;52 (ii) HA 1.6, after listing 
the megista gené that have been recognized, considers various other 
candidates, rejects at least one and accepts two more, further evidencing 
his concern within HA for establishing kinds;53 (iii) throughout HA, in the 
course of describing which animal kinds possess which differentiae, Aristotle 
repeatedly confirms these very large kinds and establishes their sub-kinds, 
on the basis of shared soul-functions (and sometimes other criteria as 
well);54 and (iv) even the enterprise of establishing ‘widest class general 
(p.279) izations’ depends importantly on having kinds in the subject place, 
at least much of the time, if the enterprise is to facilitate the discovery of 
causes,>5 as Aristotle himself appears to say in several passages, e.g., PA I. 
645b1-3, where he says: 

It is necessary first to divide the attributes pertaining to each 

kind which are present in all the animals #of that kind# in 

virtue of themselves, and after that to try to divide their 

causes.56 


Lennox in his 1990 reply to Charles supported, in a general way, the view 
that |.1-5 is concerned rather to outline the enterprise of laying out, and 
grouping, the differentiae, than to establish kinds. Charles subsequently 
pointed, in the case of the fishes, to 487a15-20 and 489b23-33 as the places 
where they are established as a very large kind. But the first mention of 
fishes, at 487a18, speaks of ‘many fishes’, not all, and everywhere that 
fishes are mentioned in those chapters, they appear to be brought in, as 
Balme had said, ‘as witnesses to the differentiae’5’7 and not for their own 
sake: in no place does the genos of fishes appear to be the actual subject of 
discussion, until their introduction as a very large kind in |.6. Furthermore, 
Lennox observed, the passages Charles cites from the remainder of HA after 
1.6 as evidence of Aristotle's concern to confirm the establishment of fishes 
as a very large kind, and to establish its sub-kinds (cf. above, p. 278 and 

n. 54), are spread all over the treatise, not concentrated in any one place, 
and again are all concerned, not with classification or kind-grouping, but 
with differentiae, the kinds being brought in, again, only as witnesses to the 
differentiae. 


As | have argued elsewhere in this volume, Aristotle's concern that the 
ultimate subjects of scientific explanation be true kinds is not contradicted 
by an explanatory science in which much of the explanation is at a high 
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generic level, and in which the propositions explained have as their subjects 
expressions that do not designate kinds but designate only what Balme 
called ‘differentiae-classes’.58 Thus, among the four arguments | listed 
above, there remains only the discussion within 1.6, at 490b15-491a6, of the 
question whether there are any very large kinds other than the seven that 
have been popularly and correctly divided off. Unfortunately, this is easily 
the most difficult passage in all of HA, and there is not yet a fully convincing 
line-by-line interpretation of its aims and contents.59 However, | in fact have 
long held, as did Balme, and does Lennox, more or less the same view of 
this passage as Charles does. We all think that Aristotle first rejects four- 
footed animals as a very large kind, but in the process provides the basis 

for establishing as distinct very large kinds (p.280) both four-footed live- 
bearing animals and four-footed egg-bearing animals; and then that he 
rejects various other possibilities, such as animals with hair, and animals with 
scales. And we all think that he uses to decide all this the conditions for kind- 
recognition laid down in PA 1.4, conditions we have already examined. 


Now, that one excursion in HA 1.6 into the establishment of two new very 
large kinds could not justify our treating the establishment of kinds as an aim 
of HA, much less a general aim, but Lennox, influenced by Charles's surely 
correct observation that the APo. II.1-2 thesis that a scientific inquiry into 
any broad genos, such as animals, includes the establishment of the various 
kinds and sub-kinds falling under that broad genos, has tried to provide other 
evidence for the view that HA indeed has as one of its aims, if a lesser one, 
the establishment of kinds. As | understand his argument, it appeals—apart 
from a reliance on the claim in APo. IIl.1-2 and the hypothesis that the biology 
is in line with APo. in this respect—primarily to two sets of texts. First, we 

are asked to consider places where the very large kinds to be used in the 
study of differentiae are introduced, such as the opening of Book IV: here, 
for instance, discussion of differences in bloodless animals is preceded by 
the introduction of the very large kinds of bloodless animals. Second, we are 
pointed to several passages in which Aristotle is supposed to be grouping 
certain forms of a very large kind together on the basis of a certain similarity, 
notwithstanding that, as he notices, the grouping is ‘unnamed’. One example 
offered is 531b21,69 and Lennox also claims that in the biological example 
Aristotle discusses in APo. II.17. ‘oroad-leafed trees’ is recognized as a 
distinctive kind.61 


But this last seems wrong: the APo. example is to me a clear case of an 
explanation in which none of the terms appears to designate a kind, or at 
least in which it does not matter whether the expression does or does not 


Page 18 of 42 Data#Organization, Classification, and Kinds 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


(and there is no clear evidence there that it does62). Nor, as Lennox himself 
pointed out, does Aristotle, in the admittedly very rare passages in which 
he recognizes such unnamed similarities, ever go on either to name a kind 
or to treat the grouping in any significant way as a kind. So, even were we 
to grant that Aristotle believes these unnamed groups to be proper kinds, 
and that he was noting that (alleged) fact on those occasions, we would not 
have in those few passages sufficient evidence of an aim of HA. And, finally, 
although this is a somewhat subjective matter, it does not seem to me, as 

| read the opening of IV.1, that Aristotle is aiming either to establish or to 
confirm the existence of these kinds. First of all, they were already included 
in the list of correctly recognized very large kinds in 1.6, so that it would 
seem rather (p.281) late to be establishing their existence; and instead of 
confirming their existence, the passage seems rather to offer a mode of 
clearly distinguishing one from the other, as a basis for going on to use them 
to facilitate the finding, and reporting, of (what Lennox and | have called) 
widest-class generalizations.®3 


How, then, is the practice in HA to be related to the APo. ||.1-2 theory of 
inquiry? First of all, | certainly agree that this theory, and much else in 

APo., occasionally in modified form, is a prominent part of the background 
of Aristotle's biological enterprise; but | do not think that this means that 
HA itself, as we have it, includes that part of the enterprise which is the 
establishing of animal kinds (except in that one passage in |.6 we have 
mentioned, and perhaps in one or two others). Now, | do think HA is indeed 
concerned to establish that kinds exist, in preparation for the later enterprise 
of establishing the essential definitions of those kinds, but the kinds in 
question are the kinds of differentiae, not the kinds of animals. Note that 
HA might indeed be viewed as providing (among other things) a systematic 
classification of differentiae, presented via a significant use of division; 

and that the explanations in the other treatises of the possession of those 
differentiae by whichever animals do possess them, do generate essential 
definitions of those differentiae. Just as the explanation of thunder, in the 
APo. \|.8-10 example, enables a definition of the essential nature of thunder, 
so determining the function of some animal part in PA enables an essential 
definition of that part.64 


As for animal kinds, | would say first that | have been convinced by Charles 
that APo. |I.8-10 and Metaphysics Z.17, among other texts, make clear that 
Aristotle envisioned the possibility of essential definitions of substance-kinds, 
such as animal forms and kinds, as well as non-substance-kinds, such as 
thunder and eclipse. And, contrary to Balme, | see no reason to think that 
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Aristotle abandoned that goal in the study of animals.65 | do think, however, 
that the path from the discovery of the causes (and thus the essential 
definition) of individual differentiae, to the essential definition of animal 
forms is a long and arduous one, and that this aim, although real, may have 
been seen by Aristotle as a quite distant one. But to reach definitions of 
animal kinds we have first, of course, to establish their existence, and the 
question that Charles and Lennox have urged me to consider is this: where 
are the kinds established and how? For even if HA is not itself concerned 
with establishing kinds, the very fact that Aristotle introduces the very large 
kinds in |.6 as correctly marked off implies that he must at some point have 
established to his own satisfaction that these kinds are correctly marked off. 
HA may presuppose such an activity even if that activity is not part of its 
aims. Indeed, there is no reason to (p.282) think that HA must include within 
its covers every activity at the pre-explanatory stage of inquiry.66 


But once one grants that, one opens oneself to another point, which has also 
been urged on me by Charles and (especially) Lennox: that even if HA is not 
itself concerned to establish kinds, it may provide evidence of how Aristotle 
did think kinds were established.®7 That is to say, bringing to bear now the 
conditions for the establishment of a kind we have found in PA |.4, perhaps 
HA might provide us with signs of what Aristotle himself considered evidence 
of a ‘common nature’. And that brings us to our final issue, this very question 
of how Aristotle thought kinds were established (even if that process didn't 
take place within HA)—and in particular, how he went about establishing as 
properly-marked-off very large kinds the seven kinds he provides us with at 
the start of HA |.6 as so established. 


Evidence for how the very large kinds may have been 
established 


A point of terminology 


By ‘establishing the kinds’, or ‘fixing the kinds’, is meant: providing sufficient 
reason, at this stage of inquiry, for holding that these indeed are actual 
kinds, sharing a single common essential nature and embracing a range of 
forms (eidé). The stage of inquiry in question is the stage described in APo 
Il.1 as the stage at which one knows that a kind exists, even if one doesn't 
know what it is, i.e., what its essential nature is. 


Theses 
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Charles 


The enterprise of laying out the differentiae and establishing correlations 
presupposes (for various reasons discussed above) the establishment of very 
large kinds. These kinds are first established in HA |.1-5, prior to being listed 
in 1.6; this demarcation is further confirmed across HA, where the sub-kinds 
of these kinds are established as well. The notion of a common nature that 
Aristotle brings to this process (cf. PA 1.4 644b3) is theoretically based in 
the De Anima theory of soul-functions. According to that theory, a common 
nature is (primarily) a set of distinctive soul-functions, and Aristotle thus 
gives primary weight, in determining whether a group of forms constitutes 
a large kind, to evidence of the presence of such a distinctive set of soul- 
functions, although he gives some weight as well to broad perceptual 
similarities in the shape of the animal and its parts. The functions (p.283) 
which are typically of primary interest are those of: feeding, locomotion, 
breathing (i.e. cooling), and reproduction.®8 


Lennox 


The HA is a report of the results of a process of collecting and correlating 
differentiae. The kinds are established by Aristotle (i.e., declared to be actual 
kinds, correctly marked off) in that process; his criterion for determining 
that we indeed have a kind is the presence across a set of forms of (i) many 
features in common, (ii) differing in most cases only by ‘the more and 

the less’ of their perceptible features (pathe). At that stage of inquiry we 
know that a kind must have a common nature but we do not know what 
constitutes its common nature (or, for that matter, a common nature in 
general). Evidence of a common nature is thus (only) the sharing of many 
features in common. Once the causes have been discovered, and found to 
reside primarily in the soul-functions, which are the teleological causes of 
the other features, the scientist has then established that a common nature 
is (primarily) a distinctive set of soul-functions; but this view of a common 
nature is not available to Aristotle at the pre-explanatory stage of which 

HA is a part. Returning to HA, now: to say the kinds are established during 
the research the results of which HA reports is to say that they are already 
established by the time that HA is written, and not within HA itself. However, 
various passages in HA and elsewhere may help us to determine the criteria 
Aristotle used to establish the kinds when he did establish them. 
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Texts 


| start with the texts which Lennox has offered, or might have offered, in 
support of his view, and then turn to those which Charles has offered, or 
might have offered, in support of his, commenting on some of the texts 

in bracketed remarks. | will then offer an ‘Assessment’ in which | build on 
Balme's (all too brief) indication of his own position to offer (what | will call) a 
cautious synthesis of elements from Charles's and Lennox's views, though in 
certain ways | will go beyond what either of them says.®9 


The passages appealed to by Lennox include: 
1. PA 1.2 642b14: A kind that should not be split, like Birds, has 
a similarity or likeness (homoiotés). [‘The blooded’, which is 
apparently not a genos,’9 also has a likeness, so having a ‘likeness’ 
must be a necessary and not a sufficient condition for a kind.] 
(p.284) 2. PA |.3 643b10: marked off by many differentiae. [Aristotle 
does not here say which sorts of differentiae, and one must keep in 
mind Charles's point that to say ‘multiple differentiae’ is not to say 
‘all differentiae, weighted equally’.] 
3. PA |.4 644a16: marked off rightly because the kinds yoked 
together into one kind differ in the more and the less. [With this 
passage compare the following one:] 
4. HA |.1 486a23: ‘I call a “kind”, e.g., fish or bird, for each of these 
has a difference in kind [= many features are the same but differ in 
degree] and there are numerous forms of fishes and birds.’ [A long 
list follows of more-and-less differences which appear determinable 
as such prior to deciding what will count as a kind.] 
5. PA 1.4 644b7: ‘The kinds have been marked off mainly by the 
shapes of the parts and of the whole body, wherever they have 
a likeness (homoiotés), for the parts of these differ not by an 
analogous likeness but rather by the bodily affections (pathé), 
e.g. large/small, soft/nard,..., and in general by the more and the 
less.’ [With this passage compare:] 
6. HA |.6 491a15: we should first discuss the differences among 
parts, ‘for it is chiefly, and first, in respect of these that the wholes 
also differ’—either by having or lacking them, or by position, or 
arrangement, or according to the differences we have spoken of 
[namely: same in form; same in form but different in the more and 
the less or by degree; different in kind but the same by analogy—a 
reference back to HA |.1 486a14-487al1]. 
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7. HA 1.6 490b20: the decision as to whether a grouping counts 

as a kind or not seems to depend on the presence or absence of 
correlations between such features as hair and scales (which are 
observable features that vary in the more and less, and not soul- 
functions). 

8. HA II.13 504613: among the water animals the genos of fishes 

is one genos marked off from the other animals, embracing many 
ideai [forms? visually distinct appearances?]; for (gar) they all 

have a head...[How is this to be understood? As a recapitulation 

of the process by which the kind was established? Or, perhaps 

the missing line that explains the gar is: ‘And so we should expect 
to find common and distinctive predicates, and thus widest-class 
generalizations, for they all have a head,.. .’ In that case, then 

the fishes’ status as a kind is being assumed, and the gar does not 
indicate that the kind's establishment is being reviewed.71] 

9. PA IV. 692b4: Birds differ among themselves in the more and the 
less, but with respect to other kinds of animals they differ according 
to the shape of their parts. 

(p.285) 10. HA VIII chs. 19 ff.: Types and sub-types (sometimes 
called e/dé) of birds are marked off not by variation in mode of 
performing soul-functions but by e/dos, as it is called at 616a19, 
which apparently means ‘appearance’—specifically, by: size, color, 
features of the nest, voice, locale, habitat, type of food, degree 

of health or ‘thriving’. [However, it is important in reading these 
passages to distinguish identifying remarks from statements laying 
out (in Balme's sense) the differentiae. It is only the latter that are 
relevant to the issue between Lennox and Charles, but in my view 
the initial descriptions in these chapters are the former—identifying 
remarks that are not meant to capture features that are relevant to 
the kinds the birds are put into (though | do consider the question 
open).] 

11. HA IV.1 523b1 ff.: ‘The discussion of bloodless kinds perhaps 
shows how, in the inquiry there reported on, the kinds might have 
been fixed’.72 The four bloodless kinds are distinguished by whether 
their hard or soft parts are inside or outside, and how the hard part 
responds to pressure: 


Kind Soft Hard 
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Soft- outside inside 


bodies: (if 
any) 
Soft- inside outside 
shells: _ 
crushable 
not 
crackable 
Shell- inside outside 
skins: = 
crackable 
not 
crushable 
Insects: [uniformly hard inside and 


out, a hardness intermediate 
between ordinary flesh and 
bone] 


[A comment: Taking the passage this way assumes (i) that prior to collecting 
these differentiae, and noting across the forms the shared softness/hardness 
of interior/exterior, Aristotle was not prepared to endorse the groupings 
already made by ordinary folk or fishermen, and (ii) that it was primarily on 
the basis of the shared softness/hardness of interior/exterior that their kind- 
status was endorsed, although perhaps also on the basis of the other shared 
features Aristotle goes on to mention, all of which are parts and none of 
which are soul-functions. But, surely the reason only parts are mentioned in 
what follows, and perhaps also in the initial characterization, is that Aristotle 
is here in book IV only laying out the differences that are to be found in the 
parts. Books V and VI will deal with reproduction, VII with feeding (etc.), and 
Vill with characters. So, with respect to (ii), it is not at all clear that the kinds 
would be established by reference to these features, and with respect to (i), 
this assumes that prior to considerations of the consistency of the materials 
(hard/soft, exterior/interior), Aristotle could not have distinguished them as 
kinds, e.g., by reference to gross shape of whole and parts and gross activity 
(e.g., the way they move [including, where relevant, their stationariness).] 


(p.286) The passages appealed to by Charles include: 
12. HA |.1-5 passim: the kinds are first introduced as possessing 
distinctive modes of locomotion, reproducing, breathing (i.e. 
cooling). [But, as observed above, the entire discussion seems 
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concerned to lay out differentiae, with kinds brought in as 
examples, and their kind status already established or at least 
taken for granted. ] 

13. HA 1.6 490b19-32: as discussed earlier, Aristotle appears to be 
claiming that: ‘The wingless four-footed animals’ do not constitute 
a kind because their reproductive mode is too different. [Note, in 
favor of Charles, that nothing else is mentioned, and there is no 
counting up of features.] And where (as it seems) ‘the four-footed 
live-bearing animals’ and the ‘four-footed egg-bearing animals’ 
are admitted as kinds, all that is mentioned is their distinctive 
combinations of locomotive and reproductive functions. [Note: it is 
important to say ‘distinctive set of soul-functions’, and not ‘set of 
distinctive soul-functions’, since it's not obvious that (e.g.) there is 
a common and distinctive way of being four-footed that belongs to 
each of these two very large kinds. ] 

14. HA passim re fishes:73 there is a constant focus on soul- 
functions (e.g. swimming, feeding, reproducing), or on parts that 
perform soul-functions (e.g. gills, fins), in characterizing, and sub- 
dividing, fishes. [Lennox 1990: On Aristotle's teleological theory, 
all common features at the kind level (ignoring more-and-less 
differences) are soul-functions or activities that serve soul-functions 
or parts that contribute to them, etc. So we cannot tell from the 
fact that a feature is connected with a soul-function that it helps 
establish a kind in virtue of being so connected; and in some 
cases one may distinguish a kind or sub-kind by an activity whose 
function we are unaware of—e.g., to supply an example of my own, 
one can imagine the HA-stage scientist marking off certain kinds of 
fishes by their traveling in schools without his knowing in the least 
what function traveling in schools has, if any.] 

15. How cetaceans are marked off from fishes in HA | and VII and 
PA: cetaceans lack gills but have a blowhole (489b2-4) and are live- 
bearing (489b1). That the former, a difference in parts, is based 

in soul-function is clear from VII where it is tied to their distinctive 
way of being ‘water animals’ (enhudra), viz., taking in water only 
for feeding (expelling it via blowhole), taking in air for cooling (via 
lungs not gills). 

16. HA |.1 487a15: [I might add, on Charles's behalf, finally, a 
point that Balme made to me once in discussion, about the order 
in which the differentiae in regard to mode of life are introduced 

in the initial outline in HA I.1: Balme suggested that the lives-in- 
water/lives-on-land distinction is named first because it is among 
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the most important, being explanatory of many other (p.287) 
distinctions. | suppose Lennox could reply either (a) that this was 
viewed as an important basis for division in the Academy, and 
Aristotle might well have put it first for that reason, and not for any 
theoretical reason of his own, or (b) that the HA is a presentation 
of information already organized, and that in that earlier research 
it became clear that the differentiae lives-in-water and lives-on- 
land correlate with many other differentiae and therefore will be of 
importance in the causal theory, however that theory is going to 
go./4 


An additional argument of importance used by Charles is based on the claim 
that what counts as a more-or-less difference vs. an analogous difference 

is at least sometimes dependent on whether the class of animals that 
possesses that difference already counts as a kind or not.75 Some passages, 
such as most of those cited by Lennox above, seem to use perceptual criteria 
of more-or-less differences; others may seem to go the other way. 


The tension the previous paragraph introduces leads to a wider caveat. It 

is possible that in the end the evidence may underdetermine the answer to 
our question of how Aristotle establishes kinds. The matter is made worse 

by the fact that once one grants Aristotle the recognition, implicit in his 
teleological theory, that a distinctive set of soul-functions entails many 
additional features in common, and that the possession of many features in 
common entails a distinctive set of soul-functions, it becomes very hard to 
tell which side of the double entailment is the ultimate basis for fixing the 
kind, and thus very hard to decide who is more right on that score, Charles or 
Lennox. 


This caveat notwithstanding, | do think there is more to say on the matter. 
Upshot: a synthesis and a larger cognitive story 


Balme, in his 1987b (77, 78-79), sketched a position on the issue of how 
Aristotle sees the very large kinds to be established, a position which, though 
not clearly drawn, may serve as our starting point. Balme claimed that the 
groupings are ‘intuitive’ (77, 78) and ‘empirical’ (77) at first, citing passages 
1 and 5 above, but that they come to get theoretical justification as a result 
of the process of grouping differentiae (i.e., discovering correlations) and 
discovering causes. This sounds rather like Lennox's view, though there is 
one important difference. Lennox takes the groupings of (p.288) differentiae 
to be the basis for marking off the kinds, but Balme's choice of the term 
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‘intuitive’ would seem to suggest, and not implausibly, that the grasp of 
‘likeness’ Aristotle speaks of in those two passages is not to be taken as a 
set of distinct grasps of common features. Passages 6 and 7 suggest that 
the initial grasp which enables someone to form first, as we might say, 

the concept of, say, bird, is directed ‘chiefly and first’ to gross features of 
shape, of whole and part (cf. Phys |.1 on the child's grasp of an unanalyzed 
whole); passage 1 suggests that this initial grasp has cognitive validity, and 
counts in some sense as fixing the kind for the purpose of further scientific 
investigation. Whether it counts as ‘knowing that the kind exists’ in the way 
required by APo. |I.1-2 is an interesting question, but even without deciding 
that, one may claim that this initial ‘intuitive’ grasp is a central step in the 
process of coming to know that the kind exists, even if it is not sufficient for 
it. 


So, | wish to agree with Charles that the process of grouping differentiae 

is preceded by a grasp of kinds, but with Lennox that for Aristotle there is 

an initial fixing of kinds, early in a person's cognitive development, which 
does not depend on a theory that essential nature is to be found (primarily) 
in a distinctive set of soul-functions. My own tentative hypothesis is that 

in Aristotle's favored method for arriving at biological explanations, the 
teleological principle is regularly appealed to in looking for the cause.76 
Likewise, although biological research may well turn up other soul-functions 
than those recognized in De Anima (such as perhaps defense), such research 
will regularly start from something like the De Anima list of basic soul- 
functions,77 if it is to discover the causes which underwrite the detailed 
biological explanations. While it would require much further work to establish 
this twofold hypothesis, let me try to set out my conjecture more fully. 


An Aristotelian scientist at the HA stage is already aware of, and has 
accepted, the teleological theory and the theory of soul, and thus has 
already accepted that a common nature will centrally include a distinctive 
set of soul-functions, whatever else it may include. To that extent, | agree 
with Charles. Now, Lennox is right that there is no explicit mention of those 
theories in the passages descriptive of how kinds are marked off (1-6 above), 
but | find it hard to believe that Aristotle makes no use of them, or doesn't 
give greater weight to shared distinctive soul-functions, as Charles has 
plausibly suggested for the one place in HA where it seems to me the issue 
of what kinds one can establish is actually in view, viz., 1.6 490b14-31 (see 
14 above). | think we need a vision of the scientific progression in the grasp 
of kinds as moving gradually from the basic grasp Balme called ‘intuitive’ 
to a more articulated awareness of multiple shared features to a grasp 
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of the centrality for essential nature of contribution to life-functioning, all 
ahead of the formal enterprise we find recorded in HA of laying out all the 
(p.289) differentiae and exhibiting their significant groupings. Each of these 
stages is cognitive, representing a grasping (lambanein), however primitive, 
of a group of animals sharing at least an overall resemblance. The early 
stages, as | have suggested, may be understood as part of a process of 
concept-formation and development. And the progress beyond that (if done 
correctly) may be regarded as a continuing ‘establishment’ of the kind in 
question. It is, in my view, an open question at which stage Aristotle would 
hold that the investigator knows that the kind exists in way described in 
APo. \|.1-2. However, even if this is only achieved at quite a late stage, 
there is no need to identify it with the stage at which the kind is ‘fixed’ or 
‘established’, since the process is long and continuous and each later stage 
essentially presupposes the earlier ones. Indeed, the very notion of ‘fixing’ or 
‘establishing’ the kinds itself needs further analysis. 


There is a much more precise version of this larger cognitive story to be told; 
| mean here only to point a direction.78 But | do want to say that it is not 
HA's aim to tell very much of that story; its aims are elsewhere, as | have 
endeavored to show. 


Appendix: A case for the ordering of the books of HA VII-IX 
and a question about the biological study of man that arises 
therefrom (co-authored with Pieter Beullens79) 


Excluding Book X, every full Greek manuscript of HA has nine books, divided 
at the same places give or take a phrase or sentence—except Laurentianus 
87,4 (Ca). This manuscript divides Book II at 504b13, starting Book III there, 
ending it at the same place the others end Book II, and numbering each 
succeeding book accordingly, so that Ca alone has ten books where the 
others have nine. In all manuscripts of the Arabic translation, in Michael 
Scotus’ Arabic-Latin translation, and in the Greco-Latin ones by Moerbeke, 
Trebizond, and Gaza, there are uniformly nine books divided more or less at 
the same places as the Greek manuscripts.80 


(p.290) Every Greek manuscript and every translation prior to Gaza's orders 
the books the same way, placing the discussion of human generation 

ninth (tenth in Ca). Indeed, references in ancient authors to the content 

of the book on nutrition, habitat, etc., and the book on ‘characters’, when 
they refer to these with the numbers VII, VIII, or IX, almost always seem 

to refer to them as VII and VIII respectively: During cites one occasion in 
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Athenaeus, Keaney cites two places in P.Oxy. 1802 (fr. 3, col. ii 49-50, 57), 
one uncertain,81 and two in Harpocration. The one exception is in Aelian, in 
a late manuscript, and Keaney infers that ‘it must be a late insertion by a 
scribe who was aware of the order of the H.A. introduced by Theodorus of 
Gaza’ (though he does not confirm that the date of the Aelian manuscript 
allows for this hypothesis).82 Keaney here refers to the fact that Gaza, as he 
explains in his Preface, moved the book on human generation to seventh 
place, and the other manuscripts which agree in that ordering all appear to 
be later than Gaza's translation and suggest his influence. 


David Balme, in both his editio maior of HA and his editio minor of Books VII- 
X, returned to the pre-Gaza manuscript ordering.83 He in fact thought that 
Gaza was probably wrong to believe that Aristotle had intended the book 

on human generation to follow immediately upon Book VI. The issue here 

is interpretative, and has to do with one's sense of what Balme called in his 
Loeb introduction ‘The Plan of HA’. 


Under that heading in the Introduction, after discussing at some length the 
philosophical context and consequent content of the first six chapters of 
Book | (including their identification of the primary task of the treatise as the 
laying out of the differentiae, HA 1.6, 491a7), Balme writes:84 
The rest of book | with II-IV deals with bodily parts, extended 
to include sense organs, voice, sleep, sex differences. V-IX 
deal with activities, lives, characters, but these are not strictly 
delimited. V and VI are occupied with generation and brood 
care, extended naturally to include sexual behaviour and 
nesting; all of this is stated in VII(VIII) to be a part of ‘activity 
and life,’ but inevitably some of the data are also relevant to 
‘characters’ and are reported again in VIII(IX) where ‘character’ 
is the focus of attention. IX(VII) concerns human generation; 
it is placed as book IX in all manuscripts before Gaza, but he 
removed it to its modern position in his Latin translation on the 
grounds that the books on generation belong together. The 
introduction to V says that in regard to generation man will be 
(p.291) considered last because it is the largest subject: while 
this might imply that IX(VII) should follow VI, the introductions 
to VII(VIII) and VIIK(IX) do not suggest that man has already 
been discussed; moreover IX(VII) is evidently incomplete; so 
that the manuscript order is probably correct, putting first 
the other animals’ activities (not only generation) and then 
proceeding to man... 
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On reflection, we find ourselves in agreement with Balme that the 
manuscript order was probably the original order. He is certainly right that IX 
is incomplete (cf. mechri géros, 581a10),85 and that, as he remarks, neither 
its beginning nor its end refers forward or back; and he is right that the 
introductions to VII and VIII give no indication that generation in man has 
been discussed.86 Gaza is certainly right that IX could follow right upon the 
end of VI, since VI has been identifying differentiae pertaining to generation 
among the four-footed live-bearing animals. But IX has an unusually grand 
opening, which suggests that it is not a continuation of the discussion at the 
end of VI: ‘With regard to man's development, both initially within the female 
and subsequently until old age, the attributes due to his proper nature are as 
follows.’87 


One additional (though somewhat speculative) matter worth considering is 
this. The differentiae that are discussed in VII and Vlll—nutrition, habitat, 
disease, etc., and ‘characters’ and intelligence—are almost entirely 
differentiae of the other animals, and not of man. (A check of the index to 
the Loeb HA, s.v. man, confirms this.) Human food-gathering and habitat, so 
far as they are discussed anywhere in the Aristotelian corpus, are discussed 
in Politics, Book |I—and this is perhaps no surprise given the opening of HA 
Vil, which points out that the more sunesis (‘understand (p.292) ing’) and 
mnemeé (‘memory’) a kind of animal has, the more complex will be its ethe 
as well as its bioi and praxeis—including generation, where it will have a 
politikoteron (‘more social’) relationship with its young (588a16-31, b26- 
589a2). In particular, given the full extent of man's cognitive abilities, as 

a result of the possession of Jogos, all humans, adults as well as children, 
live naturally and best in cities. So, the education which is central to the 
rearing of human youth is discussed in...Politics VIl and VIII. The study of 
man's praxels and bioi (and indeed ethé), then, might well have seemed to 
Aristotle, when finishing HA VI (or earlier), to be a complex mix of theoretical 
and practical understanding, much of which should be set aside for special 
treatment (especially as the latter requires moral and political virtue). 


Finally, there is the matter of where the burden of proof lies. Surely it 
belongs with those who would change the manuscript ordering (especially 
where such numbering as is used by later ancient scholars is in agreement 
with that ordering). Although Gaza's argument is not implausible, we do not 
see that it meets that burden. Thus, with Balme, we view Gaza's reordering 
as an intrusion. 
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Notes: 


This chapter is a slightly updated version of a two-part seminar given at 
Tokyo Metropolitan University in 1994. | have retained the informal character 
of the public presentation, omitting only the opening expression of gratitude 
to my hosts and the description of the three two-part seminars that followed 
this one. | thank David Charles and Jim Lennox for valuable comments on 

the penultimate version of the chapter. | have also added as an appendix 

an excerpt from a paper (not otherwise included in the present volume, 
except as a reference) which | co-authored with Pieter Beullens, ‘Theodore 
Gaza's Translation of Aristotle's De Animalibus: Content, Influence, and 

Date’ (Beullens and Gotthelf 2007). 


(1) See Lennox 1995 and (on the early post-Aristotelian period, which must 
be a crucial part of the story, and indeed requires yet a good deal more 
work) Sharples 1994, esp. 32-41. 


(2) The 9th-c. Arabic translations: GA: Brugman and Drossaart Lulofs 
1971; PA: Kruk 1979; HA: Filius et al. (in preparation) and Filius 2007, 2008. 
Avicenna: Madkour 1970; Avempace: Al-'Imarati 2002 and Kruk 1996 (and 
in general for the Arabic tradition of the use of Aristotle's biological writings: 
in addition to the introductions to the aforementioned works, Kruk 1990 and 
2003 [see also Kruk's list of publications through 2006 in her Festschrift, 
Vrolijk and Hogendijk 2007, xiii f.]). The Arabic translations gave rise to a 
Hebrew translation and commentary tradition currently under study: see 
Zonta 1999. Michael of Ephesus: PA: Hayduck 1904; GA: Hayduck 1903; 
MA and IA: Hayduck 1904, Preus 1981; PN: Wendland 1903; there is no 
ancient Greek commentary on HA. Michael Scot: Latin translations from the 
Arabic—of Aristotle: Van Oppenraaij 1992- ; of Avicenna: Van Oppenraay (in 
preparation). Albertus: Stadler 1916-20, Kitchell and Resnick 1999, Resnick 
and Kitchell 2008. Moerbeke: PA: Rossi forthcoming; GA: Drossaart Lulofs 
1966; HA: Beullens and Bossier 2000-  ./A and MA: De Leemans 2011. There 
is a thirteenth-century Spanish translation of HA, made from Arabic and Latin 
into Castilian: Dehmer 2007. The earliest surviving Latin commentary on 

HA is included in Peter of Spain's Quaestiones super libros de animalibus, 

on which see esp. the writings by Miguel de Asta cited in Asda 1999 and, 
most recently, the text, translation, and study in Navarro Sanchez 2009; 

see also Perfetti 2000, 2 n. 4 for mention of commentaries that have not 
survived, e.g., by Roger Bacon and Boethius of Dacia (though ‘1520’ should 
read ‘1250’!). 
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(3) Beullens and Gotthelf 2007; and Perfetti 2000 (each with additional 
references). 


(4) Sloan 1992. Darwin himself cites Aristotle on occasion in various of his 
books, as a source of a variety of observational data, always quoted from 
other writers, but always accurately, and there is, of course, his famous 
remark that ‘Linnaeus and Cuvier have been my two gods, though in very 
different ways, but they were mere schoolboys to old Aristotle’, a remark 
that was preceded by the comment that ‘from quotations which | had seen, 
| had a high notion of Aristotle's merits...’. This latter remark was preceded 
in time by the following one, to be found in an as yet unpublished letter in 
the Darwin archives at Cambridge University Library, written a few years 
earlier to a young man who had asked him about Aristotle: ‘From extracts 
which | have seen, | have an unbounded respect for him, as one of the 
greatest, if not the greatest observers, that ever lived.’ On all this, and on 
the relationship of Darwin's teleology to Aristotle's, see further now chapter 
15 below, ‘Darwin on Aristotle’. 


(5) See the writings by Le Blond (1939, 1945), Robin (1944), Bourgey (1955), 
and Louis (1955, 1975), among others, listed in the bibliography of Pellegrin 
1986. The French tradition of the study of Aristotle's biological work goes 
back at least to Camus 1783 and the series of translations (with notes) by 

J. Barthélemy Saint-Hilaire (HA 3 vols.,1883-87; PA and JA, 1885; GA 2 vols., 
1887). Manquat 1932 was frequently cited in its day. For work in the German 
tradition, already underway in the early nineteenth century, see [Anon.] 
1864 and Kullmann 1974 and the bibliography therein; and for the recent 
Italian tradition, the bibliography in Lanza and Vegetti 1971 (reviewed in 
Balme 1974). 


(6) Balme 1991, 2002, and forthcoming. For a full bibliography of Balme's 
writings on ancient philosophy and science, including especially on Aristotle's 
biology, see together Gotthelf 1985 a, ‘Introduction’ and Gotthelf 1992. 

For work of some of the Balme-influenced scholars, see (e.g.) the essays in 
Gotthelf and Lennox 1987. 


(7) For an overview of Balme's work, beyond what is described later in this 
chapter (263-75 et passim), see the introduction to Gotthelf 1985; chapter 
11 above, p. 243; and chapter 14 below, pp. 310-12. 


(8) Balme 1961, reprinted in somewhat revised form as Balme 1975, and 
again, in 1987, with a substantially new beginning section on Aristotle's 
developing conception of the nature and use of division in HA and elsewhere, 
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and with the new title, ‘Aristotle's Use of Division and Differentiae’ (Balme 
1987b). 


(9) Balme 1962a. 
(10) Lloyd 1961, reprinted with a new introductory comment in Lloyd 1991. 
(11) e.g., Ogilvie 2006, ch. 5. 


(12) Balme (1987b, 80-81) cites Scaliger 1619 at one extreme, Whewell 1837 
at the other (n. 16 below), and Meyer 1855 in between. Pellegrin cites Cuvier 
1841, Le Blond 1939, Robin 1944, Louis 1955 and 1975, Lloyd 1961, and 
Petit and Théodoridés 1962 (see Pellegrin 1986, 1-12, 16-20). 


(13) Versus, e.g., ‘the water animals’, which includes only some birds but not 
others, or ‘the animals with bladders’, which groups together animals that do 
not share a common essence, since this group includes all of the live-bearing 
animals and the turtle. 


(14) (iii.b) and its restatement, (iv), follow from, and are not independent of, 
(i)-(iii.a), but are worth stating separately for emphasis. 


(15) See now Beullens and Gotthelf 2007, 477-83. (As explained there, the 
Venetian editors were Ludovico Podocatharus, for the 1476 editio princeps 

of Gaza's translation, printed by loannes de Colonia and loannes Manthen, 
and Sebastian Manilius Romanus for the 1492 edition, printed by loannes and 
Gregorius de Gregoriis.) 


The most absurd example of chapter divisions reflecting the assumption 
that Aristotle is preoccupied with animal kinds is perhaps HA II.2-5, in which 
the discussions of teeth in dog, horse, man, and elephant are each given a 
separate chapter, although they are only several lines long, and although 
this scheme clearly does not capture what Aristotle had in mind, since 

the end of ch. 1 had already discussed the shedding of teeth in men, and 
immediately following the discussion of teeth in elephants, Aristotle adds 

a sentence about the elephant's tongue, which our editor, in desperation, 
labels ‘chapter 6’ (!), followed by a discussion of the mouth generally, which 
is labeled ch. 7, although it too only runs a few lines. 


(16) Whewell 1858-59, vol. 2, 412-17 (1st edn. 1837). 


(17) Lewes 1864, 271; from ch. 15, ‘The History of Animals’. 
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(18) Gesner 1551-87. For a beautiful copy of the first two volumes of Conrad 
Gesner's Historiae Animalium (Zurich, vols. I-IV: 1551-58, vol. V: 1587— 
the copy is the one belonging to the U.S. National Library of Medicine), 

see #http://archive.nim.nih.gov/proj/ttp/flash/gesner/gesner.html#. As two 
random examples in a flood of recent material, see The Natural History of 
Deer (Putnam 1989) and the well over 20 volumes in the Australian Natural 
History Series of CSIRO Publishing (1996-2010 and forthcoming). 


The grandfather of this genre is of course Pliny the Elder (10 vols. in the 
Loeb Classical Library; see Healey 1991 and Beagon 1992), but its master 

is Buffon, whose Histoire naturelle, générale et particuliére (HN), published 
across the last forty years of his life (1749-89), ran 35 volumes; 9 additional 
volumes, with contributions by collaborators, were published posthumously 
between 1789 and 1804. (For images of these volumes, and a wealth of 
information pertaining to Buffon, see the website of the international Buffon 
project at CNRS: #http://www.buffon.cnrs.fr#, created and edited by P. Corsi 
and T. Hoquet.) On Buffon as natural historian, see the fascinating study by 
Jacques Roger (Roger 1997). The title Roger gives to his ch. XVII, ‘To Identify, 
Name, and Describe’, well captures Buffon's own aims in his majestic study 
(see Roger's citations from Buffon therein). Buffon certainly had a strong 
theoretical bent (and his reflections thereupon influenced later thinkers, such 
as Lamarck and Cuvier), but the descriptive portions of HN were not tailored 
specifically to facilitate the reaching of these theoretical conclusions nor 

to reaching a systematic explanatory science generally, as was Aristotle's 
HA, and this is the difference that Balme (see below) has focused on. A 

close study of the various relationships, historical and theoretical, between 
Buffon's HN and Aristotle's HA would be of great interest. 


Interestingly, as far back as 1590, the Jesuit José de Acosta, who spent much 
of his life in the New World, in Peru, showed an awareness of the distinction 
between Aristotle's project and that of the natural history tradition from 
Pliny downwards. In his Historia Natural y Moral de las Indias, Acosta, while 
acknowledging that ‘many have written sundry books and discourses of the 
New World and the West Indies, wherein they describe new and strange 
things discovered in those parts’, introduces his own approach (which is 
based in his Aristotelian education at Alcala de Henares) by saying that 
‘hitherto | have not seen any other Author which treats of the causes and 
reasons of these novelties and wonders of nature’. (Quoted, from a 1604 
English translation, in Asua and French 2005, 78; cf. 76-85 and, with it, 62- 
74.) 
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(19) This corresponds to what | call, in the Coda to this volume (in which 
| identify three stages in Aristotelian science: Collection, Organization, 
Explanation), the ‘Collection’ stage (below, pp. 383-87). 


(20) During 1943, 1O9ff.; cited in Lloyd 1991, ch. 1, nn. 7, 9. 
(21) Lloyd 1961, 75-79 (repr. 1991, 21-24). 
(22) Balme 1987b (orig. 1961), Pellegrin 1986, 36-49 et passim. 


(23) See previous note. ‘Grasping the particular’: PA 1.2 642b5; ‘hunting down 
the definition of what something is’: APo. II.13 96a22-23. For Speusippus’ 
views and Aristotle's criticism of them, see Taran 1981. 


(24) 732b15-29. 

(25) Cf. 643b9-644a11. 
(26) Balme 1987b, 82-83. 
(27) Kripke 1980. 


(28) Note his conclusion at 486b22-23: ‘So then the parts, as many as each of 
the animals have, are in this way different and also the same...’. 


(29) Cf. Balme 1987a, 19. 


(30) Translation of the text in Balme 2002. The Greek reads: tadta yév obv 
ToOUTOV Tov TpdMOV EipNntat vdov Wc TOMW, YEOUATOS xaplv MEPL Gowv Kal doa 
Bewenteov:: 6’ akptBEelac 6’ VoTEpOV EPOHUEV, (va TPWTOV TAC DIAPXODGAG 
Stapopac Kal TA OVUBEBNKOTA Naot AGBWHEV. WETA 5E TODTO TAC aitiac 
TOUTWV TELPATEOV EVPELV. OUTW YAP KATA PLOLY EOTI MotEtobat trv HEBOSov, 
briapxovans TAG lotoptag Thc mEpl EKQOTOV: TEPL WY TE YaXO Kal €E Wy Elvat 
Sei Thy AN6SELELV, EK TOOTWYV yivETaL Pavepdv (491a7-14). 


(31) 5’ akptBEeiac 6’ VotEpov EpoOdUEV, (va TPWTOV TaC UTAPKXOVOAC SLAMPOPAC 
Kal TA OVOUBEBNKOTA Ma&oL AGBWHEDV. 


(32) Cf. n. 30 above for the Greek of the surrounding context. 


(33) In citing books of HA | adopt Balme's restoration of the MS ordering, 
returning what modern editions call book VII back to its original place as 
book |X; the fifteenth-century translator Gaza had placed it seventh and most 
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editors before Balme followed him. (For a fuller discussion of the matter, see 
now the appendix to this chapter.) 


(34) Balme 1987b, 86. 


(35) See chapter 14 below (the first part of which was written for, and 
delivered as a guest lecture in, A. C. Crombie's seminar on History of Science 
and Medicine at Oxford in Hilary term 1984) and Lennox 1987a. 


(36) Cf. Lennox 1987a, n. 18. 


(37) See, for example, 504a8-9: ciol 6’ doot avTHV WETEWPITOVTaL MAVTECG 
TETPASaKTVAOL (‘As many of [the birds] as raise themselves to a height, all 
are four-toed’) and 505b32-33: 60a yév obv éott TeTEGTOSa Kal TWOTSKA, 
OTOUAXOV HEV Kal KOtTHPlav ndvt’ Exet (‘Now, as many as are four-footed and 
live-bearing, all have an oesophagus and windpipe’). 


(38) Lennox 1990, 178; for references, see also Gotthelf 1988, 110-11 (= 
chapter 14 below, pp. 296-97); Lennox 1991, 285; Charles 1990, 158-59. 


(39) Balme 1961, 208-12 (repeated in 1975, 189-98 and 1987b, 85-89). 


(40) meta de touto tas aitias touton peirateon eurein...eurein (‘After this we 
must try to find the causes’). The de here answers to the men at 491a7, 
and so the causes to be found are the causes of ‘the differences and #and 
in general# the features’ which have been laid out in the first stage of this 
investigation (methodos, 491a12; cf. 11-14). 


(41) And so | sometimes wonder if (at least some of) ‘Mill's methods’ 
shouldn't be called ‘Aristotle's methods’. As Jim Lennox points out to me, 
they should at least be called ‘Herschel's methods’, since Mill credits 
Herschel directly. (Herschel says he is just formalizing ‘rules’ he found in 
Bacon; so we are already part-way to Aristotle.) 


(42) HA |. 486a5-487a10. The results of this study of PA |.2-4 were first 
published in Balme 1970 and then as part of Balme 1972. 


(43) The revised picture of HA's ultimate aim was first presented in Balme 
1987a, 11. 


(44) Balme 1987b, 80. | suppose Balme thought either that the body of such 
definitions would never be complete, or (more likely) that any attempt at 
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causal definition of an attribute would very likely be revisable, but he doesn't 
Say. 


(45) p. 281. 
(46) Balme 1987b, 84. 


(47) In the case of Charles and Lennox, | will take off from their exchange 

of views in Devereux and Pellegrin 1990: Charles's ‘Aristotle on Meaning, 
Natural Kinds and Natural History’ (Charles 1990) and Lennox's ‘Notes on 
David Charles on HA’ (Lennox 1990). Where appropriate | will supplement 
my account of their views from more recent writings: Charles's Aristotle on 
Meaning and Essence (Charles 2000), ch. 12 (‘Biology, Classification, and 
Essence’), and Lennox's ‘Getting a Science Going: Aristotle on Entry Level 
Kinds’ (Lennox 2004). (The three of us also had lively discussions of these 
matters during our joint postgraduate seminar on ‘Philosophical Issues in 
Aristotle's Biology’ at Oxford in Trinity term 1994, and | included recollections 
of those discussions in the first draft of the present chapter, written within 

a few weeks afterwards for my Tokyo seminar. Where useful, | will draw on 
that record of those discussions, occasionally and with care, in what follows.) 
While | shall discuss Balme's, Charles's, and Lennox's views and suggestions 
on these topics, my main goal is to review the relevant textual evidence and, 
on that basis, to develop a view of my own. 


(48) Tr. Balme (1992), with ‘kinds’ for ‘genera’, ‘forms’ for ‘species’, and 
‘correctly’ for ‘satisfactorily’. For the Greek of the entire passage, see 
chapter 13, p. 297 n. 9. Lennox's translation is not essentially different; he 
renders mian phusin koinén as ‘a single common nature’: ‘Perhaps then 

the right course is this. In some cases—whenever kinds are spoken of by 
people in a clearly defined manner and have both a single common nature 
and forms in them not too distant—we should speak in common according 
to kinds, like bird and fish and any other there may be that, though it is 
unnamed, embraces, like a kind, the forms within it. But whenever they 

are not such as this, we should speak one by one, e.g. about mankind and 
any other such kind’ (Lennox 2004, 95, quoting his 2001a). Charles (2000) 
renders mian phusin koinén as ‘one common nature apiece’. His translation, 
though in general more expansive, differs significantly from Balme and 
Lennox only at the point at which Aristotle speaks of the unnamed cases, 
apparently because Charles follows Peck who (against all the manuscripts, it 
seems) reads homoia instead of homoios: ‘So, perhaps the right procedure 
is this: [a] so far as concerns the attributes of those groups (genera) which 
have been correctly marked off by common usage—groups which possess 
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one common nature apiece and contain in themselves species not far 
removed from one another (I mean birds, fishes, and any other group which 
though it lacks a name yet contains species generically similar)—to describe 
the common attributes of the group all together; and [b] with regard to those 
animals which are not covered by this, to describe the attributes of each 

by themselves, e.g. those of man, and of any other such species’ (Charles 
2000, 312). Peck, who writes ‘correxi’ in his apparatus note to homoia, 
seems to miss the way in which a grouping without a name might be thought 
by Aristotle to be only ‘like a genos’. See my discussion of this in the next 
chapter, pp. 299-301, which | draw on in what | go on to say here. 


(49) | also observe, though only in a footnote, because Charles's translation 
(as against Balme's, Lennox's, and my own) does not commit him to this, 
that Aristotle allows that we may treat as a very large kind a grouping which 
meets these conditions even though the grouping is ‘unnamed’, which | 
take to encompass two cases: (a) where a kind has been recognized but is 
designated only by a descriptive phrase, typically a neuter plural article plus 
adjective, as in HA 1.6 490b11: ‘another, the one of the soft-shelled animals, 
unnamed by one name’ (my emphasis); and (b) where a group has not yet 
been popularly recognized but meets the conditions nonetheless, as | believe 
is the case for the two groups that Aristotle himself (i) adds to the seven in 
the subsequent discussion in 1.6, (ii) includes (if the text is sound) in his list 
of megista gené at the opening of II.15, and (iii) employs as very large kinds 
throughout: the live-bearing four-footed animals and the egg-bearing four- 
footed animals. 


(50) Balme 1987b, 88. 

(51) Cf. chapter 7 above, p. 148 and chapter 14 below, p. 294-96. 
(52) Charles 1990, 157; 2000, 317-18. 

(53) Charles 1990, 157-58; 2000, 318-19. 

(54) Charles 1990, 159-65; 2000, 320-25. 

(55) Charles 1990, 158-59; 2000, 319-20. 


(56) For a full discussion of this sentence, see chapter 9 above, pp. 200-14, 
esp. 204-206. See also, in this chapter, p. 273. 


(57) Above, p. 277 and n. 50. 
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(58) ‘Elsewhere in this volume’: see chapter 8 above. ‘Ultimate subjects...true 
natural kinds’: Cf., e.g., PA 1.4 644a23-33. ‘Differentiae-classes’: above, p. 
269. 


(59) | have offered my best shot at a close reading of this passage in the 
chapter which follows the present one. 


(60) Lennox 1990, 180. 
(61) Lennox 2004, 89. 


(62) In correspondence Lennox has cited 98b35-38, but | just don't see that 
anything more than a descriptive phrase is necessarily called for. 


(63) See also my further comment on the HA IV opening passage below, p. 
285. 


(64) See on this, chapter 7 above, pp. 164-65 n. 35 et passim. For 
Theophrastus’ reservations about the possibility of doing this, in the case of 
plants, even for differentiae, see below, chapter 14, pp. 325, 327. 


(65) Balme 1987b, 80. 


(66) Just to stress: | am not conceding that HA is itself concerned with animal 
kinds. Indeed, with the exceptions noted above, | think that this view is 
mistaken. 


(67) Cf., e.g., Lennox 1990, 173-74. 
(68) Charles 1990, 157-64 and (esp.) 2000, 317-25. 


(69) To bring this discussion within manageable proportions, my comments 
on these passages will be brief and in note style. Likewise, my assessment 
will provide only the sketch of my ‘cautious synthesis’. My aim is to lay the 
foundation for a view that better integrates the full range of relevant texts 
(and to encourage work by others in that direction). 


(70) See my discussion of this in chapter 10 above, p. 226. 


(71) See below, item 12, for a similar reading of the characterization of the 
bloodless kinds at the beginning of HA IV, a passage of which Lennox made 
much in a presentation at our Oxford seminar (above n. 47). 


(72) Lennox, Oxford Seminar, 9 May 1994. 
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(73) For specific references, see Charles 1990, 159-63; 2000, 320-24. 


(74) | leave aside consideration of the far more detailed and complex 
discussion of different ways of being land or water animals in HA VII.2, since 
neither Lennox nor Charles draws on it. That discussion would be worth 
careful study, however, since it appears to be based on views as to the 
causal significance of the features that create the distinctions between types 
of land or water animals, which though not kinds per se may shed light on 
how kinds are marked off by Aristotle at this stage of inquiry. 


(75) This is also a point that Pellegrin seems to make; cf. Pellegrin 1987, 
328ff. And see below, p. 312 n. 20. 


(76) See again Resp. 471b23-29 and Leunissen 2010b, ch. 4 (although | think 
Leunissen overstates the heuristic role of the natural teleology relative to its 
explanatory role). 


(77) For a brief discussion of this, see below, p. 386, in this volume's Coda. 


(78) The fullest study of concept-formation in Aristotle as it bears on the 
progressive grasp of animal kinds is, to my knowledge, Gregory Salmieri's 
unpublished dissertation, Aristotle and the Problem of Concepts (Salmieri 
2008), though there is much of value as well in Charles 2000, chs. 5 and 
(esp.) 6. Salmieri shares Charles's view that what Aristotle understands 

as the grasp of the universal comes somewhere well into the process | am 
calling the formation and development of the concept, and represents an 
important cognitive achievement beyond the initial formation of the concept. 
| suspect that Aristotle would not consider the grasp of the concept to count 
as knowledge that the kind exists before the ‘universal’ itself is grasped. 
However, all of these questions need further work—work which, | believe, will 
advance understanding on the questions of this part of the present chapter. 


(79) What follows is an excerpt (pp. 474-77) from Beullens and Gotthelf 2007. 


(80) There is a slight shift in Albert the Great's commentary Liber de 
Animalibus: he starts his third book at 511b1 instead of 509a26 (= p. 277 
Stadler). It is unclear whether he introduced this change on his own initiative 
or found this variant in the manuscript of the Scotus translation he used. 


(81) See Corpus dei papiri filosofici greci e latini, |.1 (Florence, 1989), 335-36, 
for a recent critical edition of the papyrus. 


(82) Keaney 1963, esp. 52-58. 
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(83) Balme had always intended the editio maior to follow the pre-Gaza 
manuscript ordering. He had originally intended the Loeb editio minor 

to follow the modern ordering, but was leaning increasingly towards 
harmonizing it with the then-planned editio maior, and Gotthelf prepared 
Balme's posthumous Loeb editio minor accordingly. 


(84) Balme 1991, 18-19. 


(85) As has been thought at least as far back as Gesner, cf. Michaelis 

Ephesii Scholia in Aristotelis libros aliquot (Basel [1541]) 5-6: ‘Non dissimilis 
commissus est error in Historia animalium ubi decimus factus est liber 

ab imperitis ex avulsa parte quee septimo libro continua esse debebat. 

Quod constat ex argumenti similitudine et quod idem septimi finis sit, qui 
principium decimi, qui Latine nondum habetur.’ The argument was expanded 
by Scaliger, who found a further clue for the hypothesis in the omission of 
the final words of IX by Gaza, as they are repeated at the beginning of X, 
thus forming a token for their connection: ‘Theodorus omisit mpotovons 5n 
TA NAtktac. Itaque cum proposuerit se dicturum EXPL yApwWC Soa ouuBatvEt, 
neque hic explevit. Necesse est huic libro subdi eum quem decimum vocant: 
qui sic item incipit tamquam a tessera Tpotovons 6A Thc NAtkiac. Sed quia 
sententia de semine muliebri contra Aristotelis opinionem est, sustulere illum 
atque reiecere in locum decimum’ (Scaliger 1619, 850, cf. also 1186). Gesner 
and Scaliger apparently thought our Book X is the second half of IX, but that 
is certainly not possible, as Balme makes clear in his 1985 and 1991. 


(86) meEpt 5’ avVOpwiovu VEVEGEWGS TAS TE MTPWTNG Thc EvTM ONAEL Kal TAC 
VOTEPOV HEXPL YHPWC, doa OuUBaivet Sta TAY OVOLV Thy oikEelav, TOVH’ 
EXEL TOV TpOMOVv. The introductions are, we suppose, consistent with there 
having already been a discussion of human generation, but as we will go 
on to argue, the burden of proof is with Gaza, and so the absence of clear 
indication of a preceding discussion is significant. 


(87) 581a1-9, tr. Balme. Note, by contrast, the smooth transition from the 

end of Book V through the beginning of VI. Friederike Berger, who claims that 
Book IX must be considered as the complement of Books V and VI, considers 
the opening lines as ‘secondary’ (Berger 2005, 10). 
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Abstract and Keywords 


This chapter offers a close reading of what is perhaps the most difficult 
passage in all of HA. The passage introduces seven megista gené (‘very large 
kinds’) of animals that Aristotle apparently considers to have been correctly 
marked off for scientific study, then considers whether there are any other 
such groups yet to be identified, and how they should be studied. On the 
reading offered here, Aristotle rejects as a candidate for a ‘very large kind’, 
‘wingless four-footed animals’, but accepts two large kinds not previously 
recognized as unitary kinds at all: the four-footed egg-bearing animals and 
the four-footed live-bearing animals. This enterprise of identifying very large 
kinds seems not to be part of a taxonomic enterprise; its role is rather to 
facilitate the establishing of the correlations of animal differences that will 
facilitate the discovery of the causes of those differences. 


Keywords: Aristotle, History of Animals, kinds, megista gené, very large kinds 


In the previous chapter | argued that the establishment of animal kinds is 

no part of the fundamental aim or set of aims of the History of Animals, 

even if some such establishment is presupposed in HA. But | acknowledged 
that it is a concern of at least a portion of the sixth chapter of book I.1 That 
stretch of text—490b7-491a6—is possibly the most difficult one in HA and it 
needs closer examination, as part of our effort to understand the place of the 
search for kinds in the project of HA. 


Page 1 of 24 History of Animals 1.6 490b7#491a6: Aristotle's megista gen# 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


HA 1.6 as a whole contains the treatise's most sustained methodological 
discussion, and each of its three parts in fact deserves further attention.2 The 
first part, already mentioned, and cited in this chapter's title, runs for thirty- 
four lines, and (p.294) introduces Aristotle's gené megista ton zoion—'very 
large animal kinds’. Let's have a close look at this very difficult passage.3 


| translate Balme's text4 as follows: 
(p.295) 


490b7 Very large animal 
kinds into which 
some of the 
animals have 
been 


divided are: one, 
of birds; one, of 
fishes; another, of 
cetacean. 


Now, all these are 
blooded. Another 
kind is that of 


10 the hard-shelled, 
which are called 
‘oysters’; another 
is that 


of the soft- 
shelled, unnamed 
by one name, 
e.g., crayfish and 


some kinds 

of crabs and 
lobsters; another 
is that of the soft- 
bodied, 


e.g., the 
teuthides and 
teuthoi and 
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squids; a different 
one is that of 


insects. Now, 

all these are 
bloodless, and 
as many as have 
feet 


15 are many-footed; 
and of the insects 
some are also 
winged. Of 


the remaining 
animals the gené 
are not large, for 
one form does 
not 


embrace many 
forms, but in one 
case it is itself 
simple, the form 
not 


having 
differentiation, 
viz., man, while 
other cases have 
#differentiation#, 


but the forms 

in question are 
unnamed. For 
(gar) all the four- 
footed 


20 wingless animals 
are blooded, but 
some of them are 
live-bearing while 
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others are egg- 
bearing. Now, as 
many as are live- 
bearing all have 
hair, 


while those 
which are egg- 
bearing have 
horny scales.5 
(The horny scale 


is similar in place 
to the fish scale.) 
Footless by 
nature, blooded, 
air- 


breathers—such 
is the genos of 
snakes; and this 
#genos# is horny 
scaled. 


25 But while the 
other snakes are 
egg-bearing, the 
viper alone is 
live-bearing. 


For the live- 
bearers do not 
all have hair (for 
even some of the 
fish 


are live-bearing); 
however, as 
many as have 
hair all are live- 
bearing 
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(for one must 
posit as a form of 
hair the spine-like 
hairs 


of the sort which 
the hedgehogs 
and porcupines 
have, for they do 
the 


30 job of hair, but 
not of feet as in 
the case of the 
sea urchins). 


Of the live- 
bearing and four- 
footed kind of 
animals there are 
many 


forms, but they 
are unnamed; 
rather they 

are #taken# 
individually, 


so to speak, as 
we said in the 
case of man: lion, 
deer, horse, dog 
and the others 


in this manner, 
although (epe/) 
there is one such 
kind in fact in the 
case 


497al of the so-called 
‘neck-maned 
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ones’, such as the 
horse, ass, mule, 


ginnos, hinnos, 
and those called 
in Syria ‘half- 
asses’—which 


are called ‘half- 
asses’ on account 
of a similarity, not 
being simply the 


same form, for 
they mate and 
produce offspring 
with one another. 
That 

5 is why it is 
necessary to 
study them 
separately by 
grasping their 
natures 


individually. 


490b7-14 identifies seven very large kinds; at b15-16 Aristotle states that 
there are no others, and at 16-19 he explains why. The purpose of b19-30 
is not clear, though the discussion has been thought to fall into two parts, 
19-23 and 23-30. At (p.296) b31-32 live-bearing four-footed animals are 
described in a way which suggests that they do constitute a large kind, and 
something is said immediately thereafter about how they must be studied.6 


The difficulties are threefold: 


(1)From Peck 1965 ad 490b21: ‘it is not clear why Aristotle does not reckon 
the Viviparous Quadrupeds among the “main groups” here (as he does at 
505b28, together with the Oviparous Quadrupeds), since he says below 
(490b32) that they are a group which includes many kinds.’ 
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(2)It is not clear what the purpose of 619-30 is, or how it fits in with the 
immediately preceding and succeeding lines. Because of the gar at b19, 
these lines appear to present an argument in support of something that has 
just come before, but it is not clear what, nor how the argument goes. And 
the biological information—about hair and horny scales, vipers, and live- 
bearing fishes—seems quite extraneous. As a result, 


(3) it is not clear how b31-491a6 is connected with the foregoing. Is it the 
conclusion of an argument contained in b19-30? Is it an independent point of 
methodology? How does the passage hang together as a whole? Let's begin 
at the beginning, with 490b7. 


The first thing to note is the perfect tense of diéireta/. Aristotle does not say 
that ‘the following (Seven) groups constitute the very large kinds’, but: ‘the 
following are very large kinds into which some of the animals have been 
divided.’7 Divided by whom? It is probably: by people in general, as reflected 
in names in common language. While the reference could be to an accepted 
tradition of thinkers, such as the Hippocratics® or Academics, or to Aristotle's 
own prior work or practice, the first alternative is more likely, especially since 
the passage is reminiscent of PA 1.4, which is critical at least of Plato and 
returns us, though not uncritically, to popular groupings: 

(p.297) The question arises why there is no popular designation 

which includes both the water animals and the fliers under 

one higher name, denoting a single kind which embraces 

both. For they have certain affections in common, and so have 

all the other animals. Nevertheless they have been rightly 

distinguished in this way. 


... Perhaps then the right course is to speak of some affections 
in common by kinds, wherever the kinds have been correctly 
(kalos) marked off by popular usage and possess both a 

single nature in common (mian phusin koinén) and forms 

not far separated in them—bird and fish and any other that 

is unnamed but like the kind (a@nodnumon men, toi genei de 
homoios) embraces the forms that are in it; but wherever they 
are not like this, to speak of particulars, for example about 
man or any other such.9 


That is precisely the course Aristotle follows in our HA passage. He first 
lists seven very large kinds that have already been recognized, and have 
been designated in the language by either names or name-like expressions 
(starting, as it happens, with bird and fish). When he then observes that 
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there are no other large kinds,19 we must supply ‘into which the remaining 
animals have already been divided (in the same way)’. 


If so, then (pace Peck) the exclusion of both ‘the live-bearing four footed 
animals’ and ‘the egg-bearing four-footed animals’ is no surprise, since these 
are not ordinary expressions and do not represent groups into which animals 
have already been (p.298) divided (in that way). But that does not mean that 
Aristotle cannot himself treat them as very large kinds, for that is precisely, 
| shall maintain, what he goes on to argue at b19-23 one can do. The bridge 
to, and the basis for, his doing so appears in b16-19: 

ob yap MEpléxet MOAAG E(5n Ev ci60c, HAAG TO LEV EOTLV aMAOdV 

avTO ObK Exov Stapopav TO Ei60c, olov GVOPWMOG, Ta 6’ EXEL 

EV GAA’ avWvv"a Ta E(6N. 


which | have translated above as: 
for one form does not embrace many forms, but in one case it 
is itself simple, the form not having differentiation, viz., man, 
while other cases have #differentiation#, but the forms #in 
question# are unnamed. 


The sentence gives two reasons why we do not find other very large kinds 
divided off in popular usage. First, there may be a popular term for a kind, 
as there is for man, but in this case we do not have a large kind (since man 
does not embrace sub-kinds). But, secondly, where there are large kinds, 
these large kinds are not named: there are, for example (as we'll discuss 
further in a moment), no popular designations for the live-bearing-and-four- 
footed, or for the egg-bearing-and-four-footed, animals.11 


Two features of the wording of this second reason require attention. First, 
this is supposed to be one of two cases where there /s no form embracing 
many forms, yet Aristotle says of this apparently non-existing form that it 
has differentiation; it must then exist. Furthermore, it's not immediately 
obvious that the forms that are unnamed are the embracing forms rather 
than the embraced ones. 


There are several reasons, however, for insisting that it is the embracing 
forms which are unnamed. The primary reason, as Balme has noted 
(forthcoming, ad /oc.), (p.299) is the apparently parallel syntax of the main 
men and de clauses in the sentence (see both text and translation just 
above). The eidé which are unnamed are in apposition to the ta de, just as 
the eidos which has no differentiation is in apposition to the to men of the 
preceding clause. Further, it is not at all clear why unnamed embracees 
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would be a problem for the existence of an embracer,12 but an unnamed 
embracer has, for Aristotle, a somewhat tenuous hold on existence, as in the 
PA |.4 passage just quoted: ‘bird and fish and any other that is unnamed but 
like the kind embraces the forms that are in it’ (644b5-6).13 


The unnamed kind embraces its forms like a kind does—as if to say that 
being unnamed limits a grouping's claim to be a kind, leaving it only like 
a kind. Yet according to this PA passage, such an unnamed grouping, if 
sufficiently like a kind (in having one nature in common and its forms not 
too far apart), should be treated as a kind. This, | would like to suggest, is 
precisely what Aristotle goes on to do in our HA passage for the unnamed 
groups of live-bearing-and-four-footed, and egg-bearing-and-four-footed, 
animals: he argues at 619-23 that live-bearing and egg-bearing four-footed 
animals each have a common nature, and each should be treated as a very 
large kind, along with the seven other very large kinds already accepted 
from common language. Having done so, he will be in a position from then 
on to cite (as Peck puzzlingly noted he did) the live-bearing and egg-bearing 
four-footed animals as standard members of the list of (now nine) very large 
kinds.14 The argument, alas, is vintage Aristotle: highly elliptical and hard to 
make out. 

For (gar) all the four-footed /20/ wingless animals are blooded, 

but some of them are live-bearing /21/ while others are egg- 

bearing. Now, as many as are live-bearing all have hair, /22/ 

while those which are egg-bearing have horny scales. (The 

horny scale is similar /23/ in place to the fish scale.)15 


(p.300) It will be important to determine what the antecedent conjunct of the 
gar is, but we can begin by noting that the initial subject of the argument 

is animals that are four-footed and not winged. One might wonder what 
non-wingedness adds, since when Aristotle first wrote this passage he must 
have held that no four-footed animals are winged.16 The addition will make 
more sense, however, if one thinks of Aristotle as asking us to consider the 
class of four-footed animals. After all, one can imagine him asking: don't 
they form a kind too? Like the birds, fishes, and cetaceans, they too are all 
blooded (b20), and they too share a distinctive form of locomotion: they walk 
on four feet and do not fly (b19-20—in which context winglessness /s worth 
stressing, since some footed animals do have wings and do fly: b14-15). The 
four-footed animals are thus a candidate for being a large kind. 


‘But,’ Aristotle writes, suggesting that they fail to survive the candidacy, 
‘some of them are live-bearing while others are egg-bearing.’ Now that 
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in itself would not entail that these two kinds of four-footed creatures are 
‘too far apart’ for us to work with four-footed animal as a very large kind; 
after all, fishes and snakes, as we are (p.301) about to learn, though mostly 
egg-bearing, have live-bearing forms too, and that doesn't exclude them 
from being single kinds studiable as such. (These live-bearing forms, we 

will discover as the study of animal features progresses, are internally egg- 
bearing, but this fact is not yet on the table.) In the case of the four-footed 
animals, however, the difference in mode of reproduction js suggestive, 

as Aristotle immediately points out, since all the live-bearing four-footed 
animals are hairy and all the egg-bearing ones horny-scaled. This striking, 
global difference in protective covering is decisive for Aristotle, in view of 
its correlation with numerous other differences both internal and external, 
all of them consequences of a basic difference in internal heat, which is also 
responsible for the one group being egg-bearing and the other being (in this 
case, internally as well as externally) live-bearing.17 


My suggestion, then, is that b19-23 (i) has us look, among the animals 
included neither in the seven popularly named groups nor in the groups 
without differentiation (Such as man), for other, not previously recognized 
large groups; then (ii) identifies four-footed animals and considers them as a 
whole; but (iii) recognizes the need to divide them into live-bearing and egg- 
bearing ones; and then (iv) gives reason for considering the two groups this 
division produces—the live-bearing four-footed animals and the egg-bearing 
four-footed animals—as candidates for the status of mega (or perhaps even 
megiston) genos, large (or perhaps even very large) group. 


| have stuck to the looser word ‘group’ rather than the more technical 

‘kind’ (genos), because of the strictures we found Aristotle putting on 
unnamed groups in PA |.4: as unnamed they are not yet technically kinds but 
can at best be treated as kinds. The distinction is important here because 

it explains the gar in b19: Aristotle does not in fact speak, for instance, of 
‘live-bearing four-footed animals’, but of ‘the four-footed and live-bearing 
animals’, or ‘the live-bearing and four-footed ones’, and these are descriptive 
phrases and not names in his sense.18 The same is true for egg-bearing four- 
footed animals, and since both of these groups have varying subgroups, they 
are prime examples of cases which ‘have differentiation...but are unnamed’; 
and the gar is present in b19 because they are offered as such. 


(p.302) Thus, to respond to Peck's puzzle raised above (p. 296) about b16-19: 
while there are no other large kinds recognized in the language, there are at 
least two groups that each share a common nature and show differentiation. 
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Because their forms are not ‘too far apart’, we can treat them as kinds, and 
that is what Aristotle prepares to do.19 


Or so it might seem, if the argument stopped here. But we still have to 

address the role of b23-30. The passage reads: 
Footless by nature, blooded, air-breathers20—such is the genos 
of snakes; and this #genos# is horny scaled. But while the 
other snakes are egg-bearing, the viper alone is live-bearing. 
For the live-bearers do not a// have hair (for even some of the 
fish are live-bearing); however, as many as have hair, all are 
live-bearing (for one must posit as a form of hair the spine-like 
(p.303) hairs of the sort which the hedgehogs and porcupines 
have, for they do the job of hair, but not of feet as in the case 
of the sea urchins). 


It is not clear what the purpose of this passage is. There are verbal echoes of 
the preceding lines, and one might imagine some argumentative connection 
—perhaps Aristotle is now considering an objection to his acceptance of 
live-bearing four-footed animals and egg-bearing four-footed animals as 
authentic kinds. Or, perhaps, as Peck's placing of this material in a separate 
paragraph might suggest, Aristotle is moving on to a distinct question, 
having to do with the status of the snake-kind (as | myself thought for some 
years). After all, it is not encompassed in any of the kinds recognized so far, 
nor is it an indivisible form such as man. 


| want to suggest, however, that the key /s the verbal echoes | referred to 
—the mention of horny scales and hair. These features were brought in at 
b21-22 to confirm the division of the four-footed into four-footed live-bearing 
animals and four-footed egg-bearing animals: the latter all have horny 
scales, while the former all have hair; and in each case the pair of features 
are significant enough to indicate a single nature and thus the existence of 
two more very large kinds among the blooded animals. Here, | propose, the 
question is whether one still has authentic large kinds if one divides without 
reference to four-footedness. That is, can we divide blooded animals simply 
by live-bearing and egg-bearing and still have in each case a single nature, 
and thus an authentic kind? And Aristotle's route to answering the question, 
| am suggesting, is to use the same test he employed just previously in 
considering whether four-footed live-bearing and four-footed egg-bearing 
qualified as authentic kinds—that is, to ask whether, in blooded animals, 
live-bearing and egg-bearing as such, without regard to number of feet, still 
correlate with a distinctive type of protective covering. The snakes, as | will 
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argue, are brought in to answer that question, and they suggest at first a 
positive answer. 


After all, as Aristotle immediately puts it, there is (sc. among blooded 
animals not in the already recognized very large kinds) a naturally footless 
kind that is also horny-scaled: the snakes. 


Consider the carefulness (and significance) of the word order in this 
sentence. As David Balme once stressed in conversation with me, Aristotle 
begins it not with the name of the kind (‘snakes’) but with a list of those of its 
attributes relevant to the task at hand. Let us think of the construction of the 
sentence as a series of responses to a series of more specific questions: 
e A: We are looking for a kind wider than just the four-footed 
animals. 
° B: Well, there are certain naturally footless animals. 
e A: But, we're not talking about bloodless creatures such as 
worms. 
° B: That's fine: these animals are blooded. 
e A: But we're not talking about the fishes, since we're looking 
for previously unrecognized very large kinds. 
° (p.304) 
° B: Well, that's fine, too: the naturally footless blooded 
animals now under consideration are not fish, they are air- 
breathers. 


Translating as literally as possible (and thus with subject after the 
predicates): ‘Footless by nature, blooded, and air-breathers is the genos of 
snakes; and this #genos# is horny-scaled.’ 


We are thus to imagine as a candidate for being a very large kind the horny- 
scaled egg-bearers generally, regardless of number of feet. This projected 
kind will include the four-footed egg-bearing animals and...what else? The 
snakes? Well, not quite, and here the argument unravels: Yes, the entire 
genos of snakes is horny-scaled, ‘but (alla), while most snakes are egg- 
bearing, the viper is live-bearing.’ That is to say, egg-bearing-and-horny- 
scaled animals can be thought of as a genos only at the price of splitting—of 
‘tearing apart’ (diaspan)—the snakes. And, as Aristotle insists in his critique 
of an Academic type of division in PA |.2,21 no division which does that grasps 
the nature of a kind: 

[O]ne should avoid tearing each kind apart, e.g. putting some 

of the birds in one division and some in the other, as the 

written divisions have done; there, some of the birds end up 
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divided off with the water-dwellers, some in another kind. Now 
this similarity has an established name, ‘bird’, and another has 
‘fish’. Other similarities are nameless, e.g. the blooded and 
the bloodless; there is no one established name for either of 
these. If then, nothing alike in kind should be torn apart, #the 
method of regular# division into two is worthless. For people 


who divide in this manner necessarily separate and tear apart 
22 


But that's not the only problem with this candidate division of blooded 
animals not in already recognized kinds, Aristotle immediately goes on at 
490b26-27 to say (or so! am reading him); the grouping /ive-bearing animals 
doesn't capture a single nature either: 

For (gar) the live-bearers do not a// have hair (for even some of 

the fish are live-bearing)... 


Here the problem is not that the grouping tears apart a kind, but that it puts 
together into one group kinds (the four-footed live-bearing animals, the 
viper, the selachian fishes) that are too far apart to have a single nature of 
the requisite sort;23 they don't, for instance, all have hair. 


Snakes are brought in, then, not as a candidate for a very large kind, but 
as an argument against treating ‘egg-bearing animals’ and ‘live-bearing 
animals’ as real (very large) kinds. And in pointing out that, though not 
every live-bearer is hairy, still every hairy animal is live-bearing, Aristotle 

is pointing out that it's the hairy live-bearers that constitute a large kind 
—the live-bearing four-footed animals. This (p.305) division—live-bearing 
four-footed and egg-bearing four-footed—by contrast with the division into 
egg-bearing and live-bearing animals we've just entertained—does not split 
any authentic smaller kind into two, nor does it group together kinds that 
don't share a specific nature of the requisite sort. Not only, then, does the 
consideration of snakes rule out treating all the live-bearing animals as one 
very large kind and all the egg-bearing ones as another, it also confirms the 
claim already made that the four-footed live-bearers and the four-footed egg- 
bearers are actual (and previously unrecognized) very large kinds.24 


On this reading, the next lines, 490b31-491a6, may be taken as making 

one more new point, in this case about the study of those four-footed live- 
bearers. Though this is, indeed, a very large kind, and contains many distinct 
forms with which we are already familiar from everyday life, it has no 
recognized intermediate kinds which can be studied as a whole. In looking for 
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shared features and for differences then, we will have to consider the lowest- 

level forms one by one: 
Of the live-bearing and four-footed kind of animals, there are 
many #intermediate# forms, but they are unnamed; rather, 
they are #to be studied# individually, so to speak, as we said 
in the case of man: lion, deer, horse, dog, and the others in 
this manner, although (epe/) there is one such kind, in fact, 
in the case of the so-called ‘neck-maned ones’, such as the 
horse, ass, mule, ginnos [mule-mare offspring], hinnos, and 
those called in Syria ‘half-asses’—which are called ‘half-asses’ 
on account of a similarity #to our true—sterile—half-asses#, 
not being simply the same form, for they mate and produce 
offspring with one another. That is why it is necessary to study 
them separately by grasping their natures individually.25 


Aristotle's point is not that we are to write up our historia of the live-bearing 
four-footed animals one form at a time. It is rather that, in studying (say) 
hair, or hucklebones, in the live-bearing four-footed animals, we will not be 
able to look first to the shared hair or bone features of intermediate kinds, 
but will have to look at the low-level kinds one by one to see how they group 
—and they will probably group one way with regard to one feature, and 
another way with regard to another, with not enough significant features 
being common to any of these groupings to warrant its being identified as an 
intermediate kind.26 


(p.306) One can imagine Aristotle thinking that this point is worth making 
about the live-bearing four-footed animals here at 490b30-491a6, in part 
because it is not always the case that a very large kind has no recognized 
intermediate kinds, and in part because one might well expect that this 
very large kind has them. It is not always the case, at least because some 
of the large bloodless kinds have intermediate kinds: at 490b11-12, for 
instance, the malakostraka were introduced by reference to its more familiar 
sub-kinds, the crabs (karkino/) and lobsters (astako/), whose intermediate 
statuses seem alluded to by the gené tina in b12.27 And while one might 
not necessarily expect there to be intermediates for the egg-bearing four- 
footed animals, since the number of low-level kinds is not that great, the 
live-bearing four-footed animals are many and varied, and would seem even 
the more so, being so familiar as farm animals and pets and objects of hunt. 
Alas, warns Aristotle, the latter kind does not have recognized intermediate 
kinds (with one exception), and so its lowest level kinds will have to be 
studied individually. 
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On this reading of 490b7-491a6, the passage which has been the concern of 
this chapter, then, Aristotle completes by the passage's end the task he had 
set for himself at its beginning, of laying out in outline the way he will group 
the animals for purposes of the study whose aims and character he goes on 
to sketch in the lines of HA that follow: 
[to] grasp the differences and attributes that belong to all 
#animals#. After this we must try to discover the causes.28 


Notes: 


This chapter was first drafted and revised, based on comments | received 
from David Balme, in 1984. | tinkered with it on a few occasions since, 

but have only figured out the point of Aristotle's discussion of the snakes 
(something | hadn't realized Balme had all along), and completed the paper, 
in 2010. With a slightly varied opening, it will also appear, in due course, in 
the Festschrift volume for Pierre Pellegrin (Cerami 2012). 


(1) Above, pp. 281, 289. 


(2) The chapter divides naturally into three parts, 490b7-491a6, 491a7-14, 
491a14-26. (It should not be forgotten, however, that these parts forma 
continuous whole, both among themselves, and with the preceding and 
succeeding chapters. In fact, the chapter divisions in the biological works 
have no ancient authority; for HA they go back only to the first printed 
editions in the latter part of the fifteenth century, on which see Beullens 

and Gotthelf 2007, 477-83.) There is an excellent discussion of 491a7-14 in 
Lennox 1987a, 101-2 [= Lennox 2001b, 17-18]. My understanding of this 
passage surely benefited from the work Jim Lennox and | did together on HA 
in 1983 (below, p. 315), though | no longer remember any specifics of our 
discussion of the passage. | do remember a long discussion with David Balme 
in 1984 that sharpened much of the detail of what became this chapter; 

his own views, from which | borrow significant points, are presented in 
condensed, commentary form, in Balme forthcoming, ad loc. A subsequent 
close reading of this portion of the chapter with Lennox and David Charles 

in Oxford in 1994, while the three of us were giving a joint seminar called 
‘Philosophical Issues in Aristotle's Biology’, helped as well. | also benefited, 
at the end stage, from a sustained discussion of the first half or so of the text 
with which this chapter is concerned at a meeting of the Euthyphrones at 
the University of Texas at Austin in fall 2009 (my thanks in particular to Alex 
Mourelatos, Lesley Dean-Jones, Jim Hankinson, and Brian Battiste), and of the 
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whole of it at the University of Pittsburgh in our 2009-10 reading group on HA 
|.1-6. 


(3) A. L. Peck found an apparent contradiction (Peck 1965, Ixvi); D'Arcy 
Thompson wrote that ‘the whole passage is very troublesome.’ These 

words open a note to 490b16, in his Oxford translation of HA (Thompson 
1910; virtually all of the notes to the first edition Oxford translation [Ross 
1908-52], including Thompson's, were excluded from the Revised Oxford 
Translation [Barnes 1984]). Thompson's summary, in that note, of Aristotle's 
aims in our passage, though unargued, is on the right track. His note at b25 
regarding the most troublesome part of the passage, b23-30 is, however, 
less plausible. 


(4) Balme 2002. It reads as follows: 
1. (490b7) yévn 6& péytota tHv Twwv, cic & Sufpntat TAAAG 
CWa, Ta5’ EoTiv, Ev HEV OpVvibWy, Ev 6’ ixyOUWV, GAAO 5E 


Kftouc. tadta ev obv Ndvta Evatucd éottv. GAAO 5E yEvOG 
2. (10) €otl TO TWV dOTPAKOSEPUWV, 6 KAAETTAL GOTPEOV: GAAO TO THY 


HOAAKOOTPGKWV, AVWVULOV Evi dvduaTL, Olov K&paBot Kal 
VEVN Td KAaPKiVWV Kal GOTAKWV: GAAO TO THY HAAAK(WV, 
oiov tevOiSec TE Kal TedPOL Kai Onna: #TEPOV TO THV EVTO- 


UWV. TAOTA SE MAVTA HEV EOTW Avatwa, doa SE Md5ac 
3. (15) Exel, MoAONOSa: THv 5’ EvTOUWV EvLA KAL MTHVA EOTLV. THY 


5E AotMWV CWWv OOK EOTL TA VEVN HEYGAG: OV YAP MEPLEXEL 
TIOAAG (Sn Ev el60c, HAAG TO HEV EoTLV aMAOdV ADTO OOK 
Eyov Stagopav TO Ei60c, olov GvVOEWNOG, Ta 6’ Exel LEV 


GAA’ AVWVUUG TH E(6N. EoTL YAP TA TETPATIOSa Kai UN 
4. (20) ntTEepwtd Evatua YEV MavVTA, GAAG TA WEV TWOTOKA TH H’ 


WOTOKA AUTHV. 60a LEV ObV TWOTdKa TdavTa TElyac EXEL, 


6oa 5’ wotdKa MoAibac ExEt: Eott 5’ H POAC SUOLOV 
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xWoa AemlSoc. Gnovv SE MUOEL EOTIV Evalyov NETOV TO THY 


OMEWV VEVOG: EOTL 5E TOUTO MOALEWTOV. GAA’ Ol HEV GAAOL 
5. (25) wotokovovw d6geic, Ff 5’ Ext6va Ud6vov Cwotoket. TA HEV yap 


CWOTOKOOVTAa Ob NavTa Telxac EXEL Kal yap THV iyO0WV 
TEC CWOTOKOVOLW: 6oa HEVTOL EXEL TOLyaG MdvtTa TwoToKeEt. 
ToeLyOv yap Tl Ei6oc PETEOV kal TAC AKAVOWSELC TPLKAC 


ofac ol yEepoaiot Exovowy Exivot kal oi DoTpLyEG: TELXOG yaP 
6. (30) xpelav napéxyouoLy, GAA’ OD TOS6Wv, WoTEp ai THWV BaAaT- 


tiwv. Tod 5€ yEvouc Tod TV TETPATIOSWV TCWWV Kal CwoTdKWV E(6n 
MEV EOTL TOAAG, AVWvUUa SE: HAAG KAO’ EkaoTOV 
Wc eimeiv, WomEP aVOPWTOC Etpntat, AEwv, EAa@oOC, (nMOG, 


KOWV Kal THAAG TODTOV Tov TPdNOV, Enel Zot #v TL YEVOG Kal 
7. (491a1) Emi Toic AoMovPOLG KAAOUUEVOLC OLOV (nMW Kal 6vw Kal Opel 


Kal yivvW Kal (vvW Kal Tac Ev LUp(a KAAOUVHEVALG AULOVOLC, 


7 x 


at KaAobvTat Aulovot 6t’ GuoL6THTa, OVK ObOaL ANAWCS TO AUTO 


el60c: Kal yao OxebovTat Kal yevvdvTtat €& &AAHAWV. 51d 
8. (5) kal xwolc AauBdvovtac avayKn VEWpEiv ExaoTOV THY MvOoLW 


avTtOv. 


(5) In b21 Balme follows two manuscripts and Michael Scot's Latin translation 
in not printing an ov before ndavta. It is clear from the second clause of that 
sentence that it is live-bearing four-footed animals that are being spoken of, 
and not live-bearers in general. 


(6) ‘Live-bearing (animals)’ is my translation of zootoka, a term that, until 
recently. was standardly translated ‘vivipara’, as in the quotation from 
Peck in the next paragraph. (Balme follows LSJ in not adding an t-subscript 
to the w in words with root Cwotok-.) In Aristotle's usage the term is still 
adjectival in connotation, and does not have the technical-term feel of 

the English ‘vivipara’. Likewise for its coordinate oiotoka, once standardly 


Page 17 of 24 History of Animals 1.6 490b7#491a6: Aristotle's megista gen# 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


translated ‘ovipara’, and which | translate by the slightly archaic ‘egg- 
bearing’ (animals). (Lennox's ‘egg-laying’ is more natural English [2001a, 
379], but | prefer to reflect in the English that the two Greek words have the 
same ending.) 


(7) ‘some of the animals’ = talla zoja. talla (‘the others’) does not mean 
‘other than the ones that fall under the megista gene’, which would not 
make any sense; the contrast, as Balme notes (cf. Balme forthcoming, 

ad loc.), is proleptic: ‘other than’ some group of animals to be mentioned 
shortly—in particular, other than ta /oipa zoia at b15-16. This is a standard 
construction for alla (cf. Smyth §1273), and why | (imperfectly) translate talla 
zoia as ‘some of the animals’. 


(8) Cf. Burckhardt 1904 (cited by Peck 1965, li). 


(9) 644a12-16, b1-7, tr. Balme (1992), with ‘kinds’ for ‘genera’, ‘forms’ for 
‘species’, and ‘correctly’ for ‘satisfactorily’. Bekker's text reads: 


1. (644a12) dnopnoete 5’ Gv tic Sta Th ODK GvWOHEV Evi OVOATL 
EUTIEPLAABOVTEC GUA Ev VEVOC GUMW TPOGNYOPEVOAY oi AVOPWTOL, 
O MEPLEXEL TA TE EvvVEPa Kal TA MTHVA THV CWwv. EoTt (al5) yao 
EVLA TIAON KOLVA KAL TOUTOLG Kal TOG GAAOLSG TWOLG AMAL. GAA’ 
S5uwce 6p9dc Swwptotat todtov Tov TpdToVv....(644b1) wo EV obv 
OpOWc EXEL TA NEV KATA VEVN KOLVA AEYVELV, Goa AEVETAL KAAWCS WPL 
OHEVWV TOV AVOPWTWV, Kal EXEL TE Ulav OUOLV KOLVAV Kal Ef6N Ev 
QUT UN MOAD StEotWTA, Spvic Kal ixOUc, Kal ef Tt (D5) GAAO EoTIv 
AVWVULOV HEV, TH VEvEL 6’ OWOlWC TEPLEXEL TA EV AUTH E(5N: Soa GE 
Ur) totadta, Kad’ Ekaotov, olov nEepl AVONWMOU Kal ef TL TOLODTOV 
ETEPOV EOTLV. 


(Lennox's translation, though closer to the Greek word order, does not differ 
in substance from Balme's. On David Charles’ translation of b4-5, see n. 13 
below.) Aristotle's mention, at al2, of the option of designating ‘the water 
animals and the fliers under one higher name’ is an option he may have 
thought Plato took up; cf. Sophist 220a6-b2: 

e — visitor: And wouldn't it be right to speak of a double form of 
animal-hunting, the one of the land-dwelling kind, which is 
divided into many forms and names, viz., land-hunting, and 
the other of swimming animal, all an aquatic-hunting? 

° theaetetus: Sure enough. 

e« visitor: Now, of swimming #animal#, we do see the winged 
race and also the water-dwelling one? 
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° theaetetus: Of course. 


My translation and my emphases. ‘Swimming animal’ renders neustikon 
zoion. 


(10) | am taking gené megala in b16 to have an extension either the same as 
or wider than that of gené megista in b7. 


(11) A fuller commentary on this passage might consider the grounds for 
Aristotle's choice at b17 of eidos rather than genos for the embracing 
form. Building on, and in important places correcting, the prior work of 
David Balme on ‘genos and eidos in Aristotle's biology’ (Balme 1962a), 
Pierre Pellegrin, in ch. 2 of Pellegrin 1986 (as well as of its 1982 French first 
edition), argues that Aristotle consistently uses e/dos to designate a sub- 
group of some explicit or implicit wider group, for which he uses genos, 
and that this usage can and does occur at all levels of generality. It is the 
recognition that this can take place at all levels, Pellegrin argues, which 
helps us to find order in the apparent chaos of Aristotle's use of these terms 
in the biology proper (well documented by Balme 1962a), and to show 
the essential unity of the account and use of these and related terms in 
the logical works with their use in the biology. Oddly, Pellegrin did not, in 
his 1982 first edition, discuss 490b17, surely grist for his mill that eidos 
can be used at all levels of generality, as the use is quite high in this case 
and yet arguably intended as falling under the wider genos, animal. But 
even accepting this, it would be good if we could explain Aristotle's choice 
to use e/dos twice in the same phrase, each for a different level, a usage 
which | believe is peculiar to this passage. In his second edition, having 
read the original 1984 draft of the present chapter, Pellegrin agrees that 
this occurrence of eidos supports his general thesis, but prefers to take as 
nameless the embraced eidé (Pellegrin 1986, 100). 


(12) As they don't seem to be at 490b31-32 (below, p. 305). 


(13) Lennox translates similarly. Charles apparently follows Peck's text in 
which, without any basis in the MSS (cf. Peck's ‘correxi’), Peck prints homoia. 
Charles makes the best he can out of this text, but the redundancy of the 
translation—‘birds, fishes, and any other group which though it lacks a name 
yet contains species generically similar’ (Charles 2000, 312)—shows the 
weakness of Peck's suggestion. | suppose Peck must not have thought a 
grouping could be /ike a kind without itself being a kind simpliciter, as | go on 
to discuss it can in the lines that follow (and in n. 19 below). 
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(14) And to treat them as such in practice, even beginning with them, as he 
does, for instance, in his kind-by-kind survey of differences in the external 
non-uniform parts of non-human blooded animals in HA II: live-bearing four- 
footed animals in II.1-9; egg-bearing four-footed animals in II.10-11; birds in 
11.12; fishes in Il.13; and snakes in II.14. (For reasons that are unclear to me, 
cetaceans do not get a separate discussion here; and for simplicity's sake, | 
have included the two chapters (8-9) on apes, monkeys, and baboons—which 
are Said to be four-footed animals in some ways but /ike humans in others— 
under live-bearing four-footed animals.) 


(15) Manuscript variants for b21 are available in Balme 2002; | follow two 
manuscripts as well as Michael Scot's Latin translation, Peck, and now Balme 
in omitting the ou (‘whichever are [not] live-bearing’). It is clear from the 
second clause of that sentence that it is live-bearing four-footed animals that 
are being spoken of, and not live-bearers in general. (For the relevance of 
the mention of fish scales, see Balme forthcoming ad loc.) 


(16) | say ‘when Aristotle first wrote this passage’ for two reasons: the dayfly 
and the bat. In PA (682a36) and JA (713a26) Aristotle maintains that all 
insects (and all bloodless animals that have feet generally) are ‘many- 
footed’ (po/upoda), which for him means more than four, and that is what 
we find asserted in our passage: hosa de podas echei, polupoda (b14-15). 
However, just a few lines back, in the previous chapter (and see above, n. 

2, on the deceptiveness of chapter divisions), Aristotle mentions an insect 
unique (idion) among animals, the so-called ‘dayfly’ (ephemeron). This 
insect is unique not only for the (short-lived) character of its life, but for its 
being winged while having four legs: pténon esti tetrapoun on (490a34- 

b3). A fuller report is given of this creature at HA V. 552b17-23, where it is 
described as a zojon pteroton tetrapoun. (For more on the ephémeron see 
Beavis 1988, 89.) The words at b19-20 in our passage, tetrapoda kai mé 
pterota, would certainly have seemed to hearken back to pteénon tetrapoun 
on only sixteen lines earlier, were it not for the fact that between them, and 
much closer to 619-20, is the insistence that a// bloodless creatures with feet 
are many-footed. Given this remark at b14-15, it seems we must conclude 
that the non-wingedness of the four-footed animals in question at b19-20 is 
mentioned for some reason other than to ensure the exclusion of dayflies. 


(The matter is complicated by the peculiar fact that the dayfly is presented 
at 490a34 as an example of a bloodless flier that has many feet (p/eious 
podas). Furthermore, there is a mention of the dayfly at PA IV. 682a26-27, 
without reference to its number of legs, which occurs just ten lines above 
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the previously noted assertion that all insects are many-footed. David Balme 
has proposed that all this is evidence of a later insertion, into an existing HA, 
of the discovery of the dayfly's four-footedness. Since both mentions in HA 
are reasonably detachable from their contexts (and Book I's appears even 

to contradict what is said in /ts surrounding context), this is not implausible. 
That would make it possible to regard kai mé pterota in 619-20 as a later 
addition in recognition of the new information about the dayfly, though it 
would then be peculiar (as admittedly 490a34 is peculiar) that po/lupoda in 
b15 would have been left uncorrected. The interpretation of kai mé pterota 
that | give in the text above is simpler and more plausible.) 


As for the bat, while it is in PA and JA a quadruped ‘in part’ (697b1-13) 

or ‘poorly’ (714b13), at HA |. 490a5-11, less than a page earlier than our 
passage, it is unequivocally said to be two-footed (dipoda; cf. 489b19-23 for 
confirmation that this is meant in a way that excludes being four-footed). 


(17) The comparison at b22 between fish scales (/epides) and the horny 
scales (pholides) of the egg-bearing four-footed animals confirms this 
reading in two ways. First, fish scales are standardly contrasted by Aristotle 
with feathers, and feathers with hair, as examples of analogous features 
—features different in kind but similar in function—that are typically found 
among members of different large kinds. (HA init., esp. 486b20-22; PA I. 
644a2-22, IV. 692b10-12; GA V. 782a16-18.) Second, the entire clause 
(excluding the particle), with its peculiar use of chora for role or function, is 
an exact duplicate of a clause at PA IV. 691a16, where it occurs embedded in 
a discussion of the many shared features of egg-bearing four-footed animals. 


On differences in internal heat as the basis for differences in mode of 
reproduction (including the difference between internally live-bearing and 
internally egg-bearing live-bearers), see GA Il. 732a25-733a32, where, 
incidentally, being horny-scaled is twice said to be indicative of other 
features. 


(18) For a fuller discussion of this, see Balme 1962a, 90-91. 


(19) It can be added that treating them as kinds (when we are justified 

in doing so) may actually turn them into kinds, if the descriptive phrase 
comes to take on the familiarity and compactness of a name, and its 
adjectives the force of nouns. (Cf. again Balme 1962a, 90-91.) We can see 
the process at work in the case of the fifth of the kinds originally listed, 
the malakostraka. They are ‘unnamed by one name’, but the compound 
descriptive adjective (equivalent to ‘soft-shelleds’) has become familiar 
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enough to permit them being listed among the already named groups. For 
those of us reading Aristotle, | dare say the process is complete: we view 
the terms malakostraka, malakia, etc. as full-fledged names of kinds, with 
their descriptive meanings quite in the background (and so are startled 
when we come upon Peck translating ta malakia as ‘the softies’). This 

way of understanding these texts has interesting implications for our 
understanding of the ontological status of kinds in Aristotle: for a set of 
forms to be united into a kind, the forms must have a certain kind of mind- 
independent ‘sameness’ (with differences for the most part not greater 
than ‘in the more and the less’), but there must be a cognitive act of (at 
least) recognition of that mind-independent relationship. This provides 
some support for the controversial (and radically important) thesis that 
universality for Aristotle, while centrally based on shared mind-independent 
facts, is not ‘in the world’ simpliciter. This view is elaborated and defended 
by Gregory Salmieri in Aristotle and the Problem of Concepts, his 2008 
University of Pittsburgh doctoral dissertation, and in an as yet unpublished 
paper, ‘Aristotle's Conception of Universality’. 


(20) Cf. HA VII. 589a12-13: ‘some are called peza or enhudra because they 
take in air or water respectively’ (tr. Balme 1991). peza is often difficult to 
translate in Aristotle, as Balme explains (Balme 1991 ad 589a10). Though 

it literally means ‘walking’ (or ‘having feet’) and is sometimes used with 
precisely that meaning (so that the snakes, for example, would not be peza, 
cf. VII. 589a23 and 24, and |. 487a21-23), the term sometimes connotes 
more specifically that the animal lives on land (peza here being virtually 
synonymous with chersaia—so that though land snakes are peza, water 
snakes would not be; cf. VII. 589a13-17 and ff.). But often it contrasts most 
directly with enhudra (lives in and for cooling takes in water), so that its 
focus is on the animal's being an air-breather, as in the passage mentioned 
at the start of this note—and here at 490b23. (The fact that these terms 
refer, in one context or another, to one or more of these different divisions, is 
what leads Aristotle to provide the two very careful differentiations he does 
of ways of being ‘land-animal’ and ‘water-animal’, the first at HA |. 487a15- 
b6 and the second—more complex and at significantly greater length—at HA 
Vil. 589a10-590a18. The best indexes of HA (if | may say so myself) are the 
Greek terminological index in Balme 2002 (and especially in Bodson 2004, 
from which the index in Balme 2002 was drawn [cf. Balme 2002, xix-xx and 
514]), and the English conceptual index to the entire Loeb edition, in Balme 
1991, 547ff. In the former, cf. s.v. mE@éc and in the latter, cf. esp. s.v. Footed 
animals; Land animals; and Walking animals. 
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(21) The method criticized is dichotomous division (642b5-6, cf. 621-22). But 
the principle which is the basis of the criticism applies to any attempt to 
capture (or grasp, lambanein: 642b5) a kind. 


(22) 642b10-18, tr. Lennox 2001a; the words in pointed brackets are my own. 
(23) PA 1.4 644b3-4; cf. above pp. 296-97 with n. 9. 


(24) This reading of 490b23-30 is obviously speculative, but | have never 
myself found one that makes more sense of the passage. 


(25) | follow here the translation give above (p. 295), only modifying it 
slightly by adding clarificatory insertions in pointed brackets. On the opening 
sentence of this passage, see Balme 1962a, 90-91. Thompson, followed by 
Peck, translates lophoura as ‘bushy-tailed animals’, but the term clearly 
derives from the hair on the nape, or back, of the neck: see LSJ s.v. lophos, 
lophoura and HA Il. 498b27-31. kai innos is probably a later gloss on ginnos: 
cf. LSJ s.v. innos, and on all this now Balme forthcoming, ad loc. Although 
singled out here as the only recognized intermediate kind under the very 
large kind four-footed live-bearing animals, the grouping is mentioned, and 
used, only twice in the rest of HA, at |. 495a4 and, Il. 501a6. 


(26) | say ‘probably’ because nothing precludes one's coming, in one's 
researches, to notice such intermediate kinds, and to label them with a 
name or ‘name-like expression’ (APo. II.10 93b30-31; cf. APr. 1.35 48a28-38). 
Indeed, Aristotle has just said that there are unnamed #intermediate# forms 
of the live-bearing four-footed kind. Here he is apparently describing how we 
must proceed, given the kinds currently recognized—that is to say, at the 
start of the study on which we are about to embark. 


(27) At HA IV. 525a34-b1, Aristotle states that there are several kinds (gene 
pleio) of crabs, and some of these kinds are listed at b4-9, prefaced (b3-4) by 
the remark that the genos of crabs is pantodapoteron kai ouk euarithméton 
(‘widely varied and not easily counted’, tr. Balme, unpublished). The lobster 
is described at 526a11-b18 and elsewhere as if there were just one form, 

but 525b10-11 may contain a reference to another form. PA IV, on the other 
hand, is unequivocal: ‘There are four megista gené [of soft-shelled animals], 
called crayfish, lobsters, prawns, and crabs; and of each of these kinds there 
are many forms, differing not only in shape but also greatly in size’ (683b26- 
29; tr. Lennox). 
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The use of megista gené here for the four kinds of malakostraka is very 
interesting, | might add, revealing as it does that the expression does not 
designate a fixed taxonomic level, but simply indicates that the genos has a 
sufficiently wide and distinct variety of sub-kinds each with various forms— 
i.e., that it is a ‘very large’ kind. This usage is entirely in line with the general 
view of the function of the terms genos and e/dos developed by Pellegrin 
(above n. 11). 


(28) HA I|.6 491a9-11, on which see above, n. 2. 
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Abstract and Keywords 


Evident parallels between the aims, structure, and progression of Aristotle's 
History of Animals Book | and Theophrastus's History of Plants Book | invite a 
closer study of each, both separately and comparatively, to illuminate both. 
It is asked whether the ultimate aim of each is taxonomy (or classification 

in some more limited sense), or the discovery of causes, or the reaching of 
scientific definitions or the achievement of episteémé, or some combination 
thereof. Attention is given to the evolution of D. M. Balme's views over the 
years and how studies by A. Gotthelf and J. G. Lennox have advanced his 
work, but it is recognized that the central question of this chapter has not 
fully been answered yet. 


Keywords: Aristotle, biology, animals, History of Animals, Theophrastus, plants, History of 
Plants, explanation, definition, classification 


That being is manifold is clear; for perception both studies the 
differences and searches out the causes (or perhaps it is truer 
to say that it passes this on to thought, in some cases simply 
generating a search, in others by producing an aporia, through 
which, even if thought cannot advance, yet some light makes 
its appearance in our non-light as we search further). 


There is no understanding (epistastha/), therefore, without 
some difference, for if things are other than one another, there 
is a difference; and within universals, the things that fall under 
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the universal being several, these too must differ, whether 

the universals are kinds or forms. Almost all understanding 
(episteme) is of idia, for the ousia and the ti én einai of each 
thing is /dion to it, and the attributes that things are observed 
to possess of themselves and not incidentally would be found 
to have been ti kata tinos. But generally it belongs to a body of 
understanding (epistémé) to grasp what is the same in several 
things, whether it is said in common and universally or ina 
way as /dion with respect to each, e.g. of numbers and lines, 
of animals and plants; a complete one has both. But while in 
the case of some things there is a universal end [for episteme] 
(for their cause is found in this), in others the end is in a part 
(en mere!) [sc. of a universal], viz. wherever division is into the 
indivisibles, as in the case of things to be done and things to 
be made; for it is in this way that their actuality exists. 


The sameness by means of which we understand 
(epistametha) is sameness either in essence or in number 

or in form or in kind or by analogy, or by any other divisions 
[of sameness] that there may be besides these; but that 

by analogy spans the widest interval, as though there were 
here the greatest separation, this [appearance of separation] 
being due sometimes to ourselves, sometimes to the object, 
sometimes to both. 


Theophrastus, Metaphysics 8b10-9a91 
(p.308) 


David Balme has said that ‘the first difficulty in reading Aristotle's biological 
treatises, as often in reading Aristotle, may well be to decide exactly what 
their purpose is. They are so factual and so comprehensive that it is easy 

to mistake them for descriptive information, an animal encyclopedia, as the 
ancients regarded them.’2 The same is true for Theophrastus. To understand 
a text such as Historia Plantarum, we need to be as clear as we can as to its 
purpose, and it is that task which | set myself in this chapter. 


Theophrastus's botanical work has come down to us in two treatises, a 
Historia and a Peri Aition. Aristotle's zoological work, though encompassing 
more treatises, also comes divided into a historia and a set of studies of 
causes. We may be tempted to ask if the parallels between Theophrastus’ 
and Aristotle's biological writings run any closer. Could Historia Plantarum, 
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for instance, have been modeled on Historia Animalium? If so, then the 
question of the purpose of either one of these treatises might usefully be 
studied in connection with that of the purpose of the other. That, at least, will 
be the strategy of this chapter. | will argue for a view of the aims of HA; and 
then, turning to HP, show that this treatise was, so far as its distinct subject 
matter permits, modeled on HA. Finally, | will explore HP in some detail in the 
attempt to show that its aims, both long-term and short, are much the aims 
of HA, even if Theophrastus is less sure, and less far along, in the pursuit of 
these aims in HP than Aristotle was in HA. 


Though | will refer to each of the books of HP after the first, and to some of 
De Causis Plantarum (CP), it will not be possible in this chapter to discuss 
these at any length. Instead | focus on HP | which, like HA I, contains much 
more in the way of methodological remarks than the remainder of the 
treatise, and which also is significantly set off in content from the rest of the 
work. Similarly, we will restrict our attention to HA I-IV, to bring this vast 
text within manageable limits as well. Let us begin, then, with a careful and 
extended look at the question of the aim or aims of HA, to set the question 
and then formulate the competing hypotheses regarding the aim(s) of HP.3 


(p.309) Historia Animalium 


HA proper consists of nine books. Parts or all of several of these have 

been thought at one time or another to be spurious, but David Balme 

has recently shown them all to be substantially authentic, and | will 

proceed on that basis.4 HA is the largest treatise in the Aristotelian corpus, 
Spanning 146 Bekker pages.5 As its title indicates, the treatise is a historia— 
an investigation, or the report of one.® But what does an Aristotelian 
‘investigation’ consist in? 


The treatise appears, on its face, to be a massive collection of facts about 
animals, recording both personal observations and the reliable testimony of 
others. Its organization, if any, is less apparent. It has often been compared 
to natural histories, of the sort one still finds in the second-hand book 
shops: descriptive surveys, animal species by animal species, the species 
themselves grouped into large kinds. D'Arcy Thompson, in the preface to 
his Oxford translation of HA, even translates its title as Natural History, and 
Benedict Einarson, in the introduction to his Loeb edition, with G. K. K. Link, 
of the De Causis Plantarum, writes that ‘Aristotle first classified animals and 
gathered information about them in the History of Animals.’7 As HA does 
seem to group animals into larger kinds, and even speaks of megista gene, 
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it has often been thought that it offers, or at least embodies, a taxonomy, a 
systematic hierarchical classification of the animal world. 


Others, finding in the treatise much too little organization, have suggested 
that what we have are notebooks—file folders, in effect—of assorted 
information, perhaps aimed eventually at a taxonomic or natural-history end. 
Some have had less patience. G. H. Lewes, writing in the mid-nineteenth 
century, while admiring the advance HA represented over anything that had 
appeared before, called it: 

(p.310) an ill-digested, ill-compiled mass of details, mostly of 

small value, with an occasional gleam of something better. 

There is, strictly speaking, no science in it at all. There is not 

even a system which might look like science. There is not 

one good description. It is not an anatomical treatise; it is 

not a descriptive zoology; it is not a philosophy of zoology; 

it is a collection of remarks about animals, their structure, 

resemblances, differences, and habits. As a collection it is 

immense. But it is at the best only a collection of details, 

without a trace of organization; and the details themselves are 

rarely valuable, often inaccurate.8 


But in a seminal and justly celebrated paper read to the Second Symposium 
Aristotelicum some twenty-seven years [now, in 2010, fifty years] ago, 
David Balme disputed this tradition.2 He argued that HA does not aim 

to offer us a taxonomy, nor does it contain or presuppose one; that it is 

not a natural history, but nor is it just a large notebook. Rather, it is a 
theoretical treatise, with a specific theoretical purpose and a highly specific 
organization. Professor Balme has continued to hold that general picture, but 
his view of the specific theoretical purpose has developed over the years, 
and it will be worth taking some time to review that development, as it will 
provide us with several possibilities for the theoretical purpose or purposes 
of both of our Historiae. 


In that paper, published in 1961, Balme argued that while Aristotle's logic 
and metaphysics advocated a method of systematic classification—via 
division, with gené hup’ alléla (‘kinds under one another’), and with eidos 
always a lower-level class, under a genos—the biological works (minus PA 

1) abandon this. These works, and in particular HA, make no use of division 
and offer no classification: genos and eidos are used interchangeably at all 
levels,10 and—decisively—one simply cannot find in these texts the sort of 
intermediate genera that a taxonomic concern would entail. Virtually all the 
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candidates for such, proposed by previous scholars, Balme showed to be 
what he came to call ‘differentiae-classes’—classes named descriptively, 
such as ‘the crook-taloned birds’, which fail to have enough properties in 
common to produce a true genos.11 He showed Aristotle sensitive to this 
failure too.12 


Against the natural history thesis, Balme observed first that HA is not 
organized animal by animal, and that facts about one animal are spread 
throughout the treatise (which, of course, had no index). Second, he noticed 
that Aristotle's reports are (p.311) very selective—that he fails to mention 
many things he surely knows about a given animal, facts that we would 
expect to appear in a natural history. 


What, then, is HA's real purpose? What is Aristotle doing with all those 
differentiae? Balme observed that in the explanatory treatises, PA and GA, 
Aristotle ‘seeks the significant causal grouping of differentiae.... The method 
in fact is that which he briefly describes at APo. II.14 98a14-19: by looking 
for those characteristics which are regularly associated one may detect 
their cause’.13 As for HA, Balme insists that we take seriously Aristotle's own 
statement of purpose at 1.6 491a9: (va MpWtov Tac UTAapYoVOAaC Stapopac 
Kal TX OUUBEBNKOTA MOL AGBWHEDV. 

The Hist. An. does not so much describe animals as collect 

and analyse the differences between them....The result 

is a collection of all observable differentiae, collected qua 

differentiae. The animals are called in as witnesses, taken 

primarily in the order in which the differentiae are taken and 

then (within that order) by megista gené. The purpose of such 

a collection is no doubt adequately explained by the passage 

referred to above: it was to be followed by a discussion of 

causes: cf. 6, 491a10.14 


Balme concludes by suggesting that the classification of animals called for 
by the Organon and by PA | would be somehow subsequent upon such a 
study of all the differentiae, but that ‘however that may be, if the Historia 
is read, not as an encyclopedia nor as a collection of simple observations, 
but as being itself to some extent a theoretical treatise—namely a study of 
differentiae—then much of its apparent incoherence disappears.’15 


By the time Balme was asked to reprint this piece in Articles on Aristotle 
for publication in 1975,16 he had completed a close study of PA |.2-4 for his 
Clarendon Aristotle volume and had decided that the purpose of division 
was primarily definition, and only as a consequence classification.17 As 
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Balme became more and more convinced that the logical treatises and the 
Metaphysics (and PA |) called for definitions rather than for classification, 
definition came to take a more prominent place in his mind as the ultimate 
purpose of HA. Such definitions would contain multiple differentiae, and 
they would include both causally prior and explained features, in the spirit of 
the type of definition in APo. II.8-10, whose terms are the same as those of 
the demonstration but in different order. Since the aim of these definitions, 
which PA | and various passages in APo. II (and elsewhere) say division 
(p.312) helps to find, will be explanatory, they will be possible only after the 
causes have been identified. Thus HA is aimed at both causal explanation 
and definition.18 


This view was briefly outlined by Balme in a paper read to the Southern 
Association for Ancient Philosophy (UK) in 1981, on ‘Aristotle's Historia 
Animalium: Date and Authorship’,19 and developed in more recent writings.2° 
There is an interesting twist in these papers, however—not anything entirely 
new, but a theme that moves to the foreground. Instead of speaking of HA 
as after ‘significant combinations of differentiae’, Balme speaks rather of its 
aim of ‘identifying and analysing’ the differentiae themselves. Whether one's 
aim is description, classification, explanation, or definition, the differentiae 
must first be identified and analyzed. | take the point to be that one cannot 
speak of the role of, say, being live-bearing and being egg-bearing in animal 
life (or animal definition), until one has surveyed the reproductive processes 
that actually take place, and come to understand exactly what it is to be live- 
bearing and to be egg-bearing and the forms each takes. (GA II, for instance, 
makes much of the distinction between being internally live-bearing and 
being externally live-bearing while internally egg-bearing, which only a close 
look at animals and their generation would make one aware of.) HA has this 
purpose, Balme now suggests, before it has the others already mentioned, 
though it has those as well. It will collect and analyze the differentiae, 
putting us in a position to give them exact definition. This will facilitate the 
identification of the significant associations and dissociations of differentiae, 
which itself will make discovery of causes, and thereby the establishment 

of causal definition, possible. HA itself contains only the first two steps: the 
collection and analysis of differentiae and their significant groupings; the 
others are left for other works. Such, as | understand it, is Balme's overall 
picture of both the immediate and the longer-range purposes of HA.21 


(p.313) | think this picture of the aims of HA is substantially right, but recent 
work by James Lennox and myself suggests an amendment. Professor 
Lennox and | think that in HA itself Aristotle takes the ‘significant groupings 
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of differentiae’ much further, and in a more systematic way, than Balme 
has suggested. In a paper that Lennox read to the Williamstown conference 
on Philosophical Issues in Aristotle's Biology in 1983, he observed that the 
HA statement of purpose from which Balme quoted, at 491a7-14, itself 
speaks of its connection to the Posterior Analytics, and that the latter work 
contains important clues to the (or, certainly, to a primary) purpose of HA. 
The movement from ‘grasping the differentiae and attributes’ to ‘trying to 
discover their causes’, Aristotle says, is the ‘natural’ (kata phusin) way to 
proceed in this inquiry, for: ‘it becomes apparent from [this historia] both 
about which things and from which things the apodeixis must proceed.’ 


Apodeixis is of course a central subject of APo., and the expressions ‘about 
which things’ (peri hon) and ‘from which things’ (ex hon) are also standard 
Posterior Analytics terminology: the peri hou is the feature whose possession 
by a subject one is attempting to explain; it turns up as a predicate in the 
conclusion of the explanatory deduction. The ex hou is the feature whose 
possession explains the possession of the former feature; it is the middle 
term of the deduction (APo. 1.10 76b21-272). 


The theory of APo., Lennox suggested, is lurking in the background.22 In 

a recent study he has taken this further.23 He notes Aristotle's concern 
throughout APo. for producing explanations ‘at the right level’. That is to say, 
if we are to exhibit the cause of a subject's possessing a feature, we must 
identify that subject at the proper level of generality. The attribute, Aristotle 
Says, must be possessed by the subject ‘in virtue of itself’ (in one sense of 
that multi-sensed expression); in fact the attribution must be ‘primitively 
universal’ (APo. |.4-5 et passim). Aristotle's most frequent example is the 
possession by isosceles triangles of an angle sum equal to two right angles. 
(Following Lennox, | will call this attribute ‘2R’.) Isosceles triangles do not 
possess 2R in virtue of themselves—that is, in virtue of being isosceles— 
but in virtue of being triangles. After all, a// triangles possess 2R, and no 
(p.314) wider class of plane closed figures does. (Thus, going down the scale 
of generality, ‘triangle’ is the first universal to possess the attribute in all 
cases.) It is the triangle that possesses 2R ‘in virtue of itself’ and ‘primitively 
universally’, and it is that possession whose explanation must be sought. 
Finding that level, then, is a crucial step in the causal inquiry. 


Lennox suggests that one can formulate the identification of the primitively 
universal level as a sort of explanatory syllogism. In canonical form: 
2R belongs to every triangle. 


Triangle belongs to every isosceles. 
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2R belongs to every isosceles. 


Lennox calls this an ‘A-type explanation’, and he distinguishes it from the ‘B- 
type explanation’, the type Aristotle is ultimately after. The corresponding ‘B- 
type explanation’ would have the form: 

2R belongs to every M. 


M belongs to every triangle. 


2R belongs to every triangle. 


Here, M would be the mathematical feature, derived from being a 
three-straight-sided Euclidean plane figure, which actually explains 

having 2R, whatever that feature might be.24 Such an explanation is the 
mathematician's goal, but he will not achieve it unless he has already 
brought the feature to be explained to the right subject level, and that is the 
task, when needed, of the ‘A-type explanation’. 


Now, in his paper, Lennox shows the pervasiveness of Aristotle's concern 
for the proper level and his willingness to use ‘A-type explanations’ to 

get us there. He observes that in one passage in APo. II.14, the chapter 
Balme noted as recommending the grouping of differentiae according to 
their association and dissociation, Aristotle identifies division as part of the 
method for getting us to that level, especially if we are coming down from a 
higher level of generality. Lennox goes on to show that Aristotle makes use 
of those ‘A-type explanations’ in the biology's explanatory treatises, but at 
the time of composing the Williamstown paper he did not have much to say 
about HA's connection to this.25 


(p.315) He and | subsequently, however, formed the hypothesis that one 
important function of HA is precisely to find, with respect to each of the 
animal differences26 Aristotle has collected, that right level at which causal 
explanation can take place—not to find the explanation but to find the level 
at which it can be found. And in fall 1983 we began reading through HA, both 
separately, and at regular intervals together, to see if we were right. We 
think we are, and | would like to indicate some reasons why.27 Let me note 
first some of the power and interest of this hypothesis of ours, that a primary 
aim of HA is to identify for each of the observable animal differentiae the 
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widest class of animals (identified either by name or by other differentiae 
they possess28) that possess that feature. 


For one thing, the establishment of this hypothesis would substantiate, and 
carry further, David Balme's claim that HA is a theoretical treatise, aimed at 
facilitating the discovery of causes. Balme has maintained that HA has as 
one of its aims the grouping of differentiae, but has not said much about the 
means and the extent to which it does that. We see the grouping done by 
means of these widest-class generalizations, and find these generalizations 
systematically and pervasively developed throughout HA.29 


Second, it would make good sense of Aristotle's claim that HA not only lays 
out the data, but allows what is cause and what effect to ‘become apparent’. 
The widest-class generalization does not identify the cause, but takes us 
beyond the simple laying out of differentiae and puts us in a crucially better 
position to do so.30 


Finally, the survey of my evidence for the hypothesis that a primary purpose 
of HA is the laying out of such widest-class generalizations will provide us 
with a (p.316) standard by which we can measure whether the Historia 
Plantarum has as any part of its aim the same purpose. 


Let us, then, have a look at HA, and at the case for this hypothesis. 


As Balme has shown, HA is a study of animal differences. It runs for nine 
books. Book | opens with a review of the way in which the parts—that is, 
tissues and organs—of animals can differ or be the same, then announces 
that ‘animals differ in respect of lives (b/o/), activities (praxeis), and 
characters (ethé), as well as parts.’ (‘Activities’ include cooling, keeping 
warm, procuring food, copulating, rearing young. ‘Lives’—or ‘modes of 

life’, ‘lifestyles’ as some now say—include habitat [being a land, water, 
marsh-dwelling, or amphibious animal, for instance, and if land, living above 
ground or underground, in or not in a shelter] and sociability [living alone 

or in groups of various sorts]: generally, perhaps, ‘activities in relation to 
environment broadly construed’. Typically, Aristotle refuses to discuss these 
two categories separately, speaking of ‘lives and activities’, or ‘the activities 
that make up the life’. ‘Characters’ include degrees of intelligence, cunning, 
etc., and dispositions—fierceness, timidity, etc. These are not unconnected 
with activities and lives, as Aristotle notes, but he does distinguish them.) 


These categories of difference are broken down into many more 
subcategories and given many more examples than my own illustrations 
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suggest, and under ‘parts’ Aristotle also reviews the sorts of parts that all or 
most animals must have, and their differences—proceeding, roughly, across 
soul capacities, from nutrition to reproduction to sensation to locomotion. 
This review of differences takes five of our chapters.31 Then follows, as 
chapter 6, the methodological discussion from which | have quoted, after 
which the main body of the treatise begins, in chapter 7. The main body 
divides as follows. Books I-IV, on parts; Books V-VII on activities and lives 
(including generation), and Book VIII on characters. (Book IX returns to 
generation, to treat the special case of humans.) Though a full case for the 
‘widest-class’ hypothesis will have to include discussion of Books V-IX, | will 
focus here on the first section, the books on animal parts. 


(p.317) That methodological chapter in Book I—chapter 6—begins by 
identifying some commonly recognized large kinds of animals: birds, 
fishes, cetacean—these, he notes, are all ‘blooded’ (that is, red-blooded, 
pretty much our vertebrates). And among the bloodless (pretty much our 
invertebrates), there are the hard-shelled ones (clams, oysters, etc.), the 
soft-shelled ones (lobsters, crabs, etc.), the ‘softies’ (in Peck's literalizing 
of malakia—octopuses, squids, etc.), and the insects. Then to the blooded 
category he adds two groupings of his own, the live-bearing four-footed 
animals (our mammals less man) and the egg-bearing four-footed animals 
(our amphibians and reptiles excluding snakes), which he argues are 
authentic gené. This is not an attempt at exhaustive taxonomy—he notes 
that groups like man and the snakes do not fall under any wider natural 
kinds, and that there are very few intermediate kinds, and later on he 
notes numerous animal forms that share features of more than one large 
group. But these large groups are true kinds (genera, not just ‘differentiae- 
classes’), in that members of each group share many features in common, 
with differences often just a matter of quantity or degree: ‘bird differs from 
bird by the more [and the less] or degree (one is long-feathered, another is 
short-feathered)’, he says elsewhere (PA I.4). 


The subsequent discussion, in the main body of HA, treats blooded animals 
first, then bloodless. Within the blooded, he explores external parts first, 
then internal. The external parts tend to be reviewed large kind by large 
kind. After man, as a standard of comparison, come the live-bearing four- 
footed animals, then the egg-bearing four-footed animals, birds, fishes, and 
then snakes. This large-kind-by-large-kind review has often been appealed 
to as evidence of taxonomic and natural history concerns. But note first of 
all the division into external and internal parts. That takes precedence over 
the division into animal kinds. Furthermore, | said Aristotle ‘tends’ to survey 
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large kind by large kind. As | will illustrate in a moment, where he finds that 
a part transcends the subject class under consideration—say, live-bearing 
four-footed animals—he happily indicates the wider class (here, four-footed 
animals)—often, | will argue, the widest class (say, footed animal)—that 
possesses the feature. The division of animals into large classes here is a 
working one for convenience of achievement of his actual goals. 


Now, as for our hypothesis regarding those actual goals, notice that if 

in fact one's concern were with identifying the wider class possessing a 
given feature, on the assumption, say, that locating that would be a key 

to explaining the feature, then it would make great sense—i.e., save much 
time—to look at groupings already made on the basis of possession of many 
(significant) features in common. The induction from low-level animal forms 
has already been done, in the development of the language, or by previous 
study. From there one is in an ideal position to look across these large 
groupings to check for inter-generic features—which, Aristotle thinks, will 
often be there, frequently as analogues, though not nearly so frequently as 
there will be differences. 


(p.318) A closer look at Aristotle's text confirms, | think, that at least one 
main purpose of HA is to identify the widest class that possesses the feature 
under discussion. My own examination of the text of HA, even of the first four 
books, is by no means complete—this is a report of work in progress—but 
it strongly suggests the correctness of this ‘widest class’ hypothesis. One 
could group the evidence into five categories. No one piece of evidence or 
argument by itself will be conclusive, but taken together they are impressive. 
(1) The large-kind-by-large-kind surveys throughout HA make good 
sense on this hypothesis, as | have already explained. 
(2) More strikingly, as | have hinted, the departures from kind-by- 
kind survey—the trans-generic generalizations—make good sense 
too. 
(3) There is a body of linguistic evidence, a peculiar form of words 
common to quite a few generalizations Aristotle reports in these 
chapters, which once in a while confuses translators. This form 
of expression seems nicely explained by the hypotheses under 
consideration (though | hasten to acknowledge that weaker 
hypotheses could accommodate it also). 
(4) There is the structure of the discussion of features common 
only to some members of a large kind, where widest-class 
generalizations seem very much what is aimed at. 
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(5) There is a natural account one can give of the frequent-enough 
passages that are clearly not identifying widest subject classes, an 
account which makes these passages natural parts of an endeavor 
in which the overall purpose is precisely to arrive at such subjects. 


| have already said something about the first two categories. In the 
remaining space | can devote to HA, | will just illustrate the claims | have 
already made and then go right to the other three categories of evidence. 


(1) and (2): After the introductory chapters | have already summarized, 
Aristotle begins the main body of HA with a careful and systematic 
delineation (from top to bottom) of external parts in man, which by virtue of 
their greater familiarity can serve as a standard of comparison and an aid 
to not missing anything in the other animals. The internal parts, by contrast, 
are more familiar in the (other) animals, and beginning with the blooded 
animals, he again proceeds from top to bottom. The delineation of parts 
precedes the kind-by-kind survey. The latter begins at the start of Book 
ll, where Aristotle discusses external parts, focusing first on those in live- 
bearing four-footed animals. The opening words of Book II are: 

Some of the parts of animals are common to all, and we said 

earlier, some only to certain kinds, and the ways in which they 

can be the same as or different from each other we have often 

stated.32 


(p.319) The subsequent discussion, though focused around live-bearing four- 
footed animals, ranges over features common to wider classes of animals 

as well, sometimes four-footed ones generally, sometimes footed animals 
generally, sometimes live-bearing four-footed animals and man—for example 
in the possession of hair, though Aristotle focuses on the differences 
between live-bearing four-footed animals and man in this respect. 


After hair, Aristotle moves to legs and feet, another set of features by which 
live-bearing four-footed animals differ from other animals. Here (499a31) he 
moves right to the four-footed animal level, then immediately further up as 
follows: 

All four-footed animals have legs which are bony, sinewy, and 

fleshless. So too have all footed animals, apart from man. Also, 

they lack buttocks—this absence is even more marked in birds. 

With man the reverse is true: his buttocks, thighs, and calves 

are pretty much the fleshiest parts of the whole body.33 
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Apart from gross bodily configuration and number of legs, there is not a 
whole lot that all and only live-bearing four-footed animals have in common. 
Most of their common features are internal. The chapters on birds and fishes, 
on the other hand, offer good examples of descriptions of features all and 
only birds—or all and only fishes—have. In the chapter on birds, for instance: 

In some of their parts birds resemble the animals we have 

just been discussing: they all have two legs, like man—in this 

respect resembling him more than any other animal does— 

except that birds bend their legs backwards, like four-footed 

animals, as we remarked earlier. Birds have no forefeet or 

hands, but wings—a peculiarity distinguishing them from other 

animals. Their haunch-bone is long, like a thigh, and attached 

to the body as far as in the middle of the belly: the result is 

that when taken separately it looks as though it is a thigh, 

although the thigh is actually a different part, extending from it 

to the shin....All birds have numerous claws, and all in one way 

or another have numerous toes.... 


Birds have a mouth, but a peculiar one: they have neither lips 
nor teeth, but a beak. They have no ears or noses either, but 
passages serving these sensory faculties: the passages for the 
nostrils are in the beak, those for hearing in the head.... 


Furthermore, birds have neither horny scales nor hair, but 
feathers, and the feathers always have quills. Birds have no 
actual tail, but a rump.34 


(p.320) (3) The discussion of teeth in live-bearing four-footed animals leads 
us to our third category of evidence: the linguistic form in which Aristotle 
often reports his findings. He begins (501a8): 
With regard to teeth, the animals exhibit great differences both 
from each other and from man. For whichever are four-footed 
and blooded and live-bearing, all have teeth, but to begin with 
some are dual-toothed [i.e., toothed in both jaws], others are 
not. For whichever are horned are not dual-toothed.35 


In the discussion of the parts in birds, Aristotle notes that: ‘Whichever birds 
rise well into the air, all have four toes’ (504a8-9). Several pages later 

he opens his survey of internal parts of blooded animals by noting that: 
‘Whichever animals are four-footed and live-bearing, all have an esophagus 
and a windpipe’ (505b32-33). And so on. Whichever are X, all these are Y. In 
Greek: hosa X, panta echei Y. 
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This redundant use of quantifiers is rare outside the biological works (and 
less frequent in the biological works outside HA), and though it could be just 
a quirk of style, it suggests to me a concern with levels of generality. The 
hosa (‘whichever’, lit. ‘as many as’) typically picks out a subclass of some 
wider class and suggests—though it by no means entails—that only this 
subclass has, or is Known to have, the feature. | stress ‘does not entail’ for 
two reasons. First, the separative force of hosa can simply be directing our 
mental attention to the subject class, as if to say, ‘Focusing now on X, all 
have Y’. Second, even when we distinguish our subject class from a wider 
class the rest of which does not have the feature (imagine, for instance, that 
no other four-footed animals had teeth), that would not rule out yet another 
class (e.g., fishes) from having the feature. 


Still, the redundancy of the quantifier suggests to me a focus on finding 
universal propositions, at a reasonably high level of generalization. The hosa 
propositions are often convertible, and if not are ripe to serve as premises for 
so-called perfect induction to that desired level. By itself, this usage would 
not count for much, but together with the rest of the evidence, it is strongly 
suggestive. 


(p.321) Now, Aristotle's interest is of course not only in features common 
to very wide classes, but also in the way subclasses of these kinds differ 
from each other—the bulk of HA in fact is devoted to differences at the 
intermediate and lower levels—which brings us to our fourth category of 
evidence. 


(4) Aristotle is particularly interested in exceptions to broad generalizations, 
for the reason, as David Balme has also suggested, that they imply other 
differences at that same level, correlated causally with these. For instance, 
in the chapter on external parts in egg-bearing four-footed animals, II.10, 
Aristotle writes: 

[They]...have a head, a neck, a back, under and upper parts, 

also front and hind legs and an analogue of the chest, just 

as the live-bearing four-footed animals do [note the move to 

the wider class with regard to these external parts], and most 

of them have a fairly large tail, though a few have a smallish 

one. All of them are polydactylous, i.e., their feet are many- 

cloven [split into many digits]. In addition they all have sensory 

organs including a tongue, except the Egyptian crocodile.36 
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This distinctive feature of the crocodile might imply that there is something 
unique to the crocodile which explains that feature's distinctness, but note 
the interesting twist: 

In this respect it resembles certain fishes: for generally 

speaking, the tongue of fishes is prickly and not properly 

separate, while some fishes exhibit in that position a quite 

smooth and unarticulated surface unless you pull their mouth 

well open.37 


In PA, Aristotle offers a two-part functional explanation for the crocodile's 
situation, one part of which depends on certain resemblances to fishes, one 
part on something unique to the crocodile (PA II. 660b11-34). Reaching these 
explanations is much aided by knowing at what subject level or levels to look 
for the explanation, and our suggestion is that finding those levels is a major 
part of Aristotle's purpose in HA. 


Again, in the chapter on external parts in birds, II.12, after some lines on 
features uniquely common to birds, he introduces his first set of differences 
among these animals: 

All birds have numerous claws, and all in one way or another 

have numerous toes: in most birds the toes are quite distinct, 

and the swimmers, although web-footed, have separately 

(p.322) articulated toes. Whichever birds rise well into the air, 

all these have four toes; most of them have three toes in front 

and one behind, instead of a heel: a few have two in front and 

two behind, such as the bird called the wryneck.38 


The wrynecks are thus fairly peculiar. Often, on noting a peculiarity, Aristotle 
goes on, as he does here, to describe other peculiarities of the class under 
discussion. He does this with the elephant and the camel, for instance. 

Once again, on the ‘widest-class’ hypothesis this makes perfect sense: 

the explanation of a peculiarity is likely to be found on the level of that 
peculiarity. 


But Aristotle is interested not only in exceptions, but in variation—difference 
—quite generally. After a few more lines on features uniquely common to 
birds—the beak and feathers—he goes on: 
Birds have no actual tail, but a rump; the long-legged and web- 
footed birds have a short one, the others a long one. The latter 
fly with their feet close up under their belly, whereas the small- 
rumped birds fly with their legs stretched out.39 
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Here again are correlations. Among birds, all and only long-legged and web- 
footed ones have a short rump and fly with their legs stretched out. This 
does not give us the explanation for any of these features, but it does put us 
in a better position to do so, and in Aristotle's explanations in PA (694b12-25) 
these features are causally connected. 


(5) My final category of evidence encompasses a range of apparent 
exceptions to our hypothesis, namely the many passages in HA where 
Aristotle is not, so far as | can see, offering widest-class correlations. What 
else might he be doing, compatible with that being his wider project or aim? 


Here | will have to be brief, but notice first that in order to find the widest 
subject class possessive of each animal feature, one must first have the 
features before one. Thus, sometimes, | suggest, Aristotle is just listing 
features possessed by some readily observable class, not yet having asked 
what the widest class possessive of that feature is. Sometimes he has 
already moved to a higher level—all fishes of a certain type have a certain 
feature, say—but he has not yet looked to see how many other fishes, or 
even non-fishes, have it as well. 


Sometimes there seems to be an allusion to the wider class, without it being 
said how wide the class is—as with the pervasive possession of heads, 
mentioned in several (p.323) of the passages | have quoted. It would be 

no surprise if Aristotle has not yet decided how wide the class is, since he 
rightly finds it a tricky question as he moves down towards and into the 
bloodless animals. Alternatively, he might be perfectly clear how wide the 
class of headed animals is, but have planned to discuss it when he got to 
the bloodless cases; sometimes he discusses features at places one may 
not quite have expected, as he might well discuss what it is to be a head 
—and thus how wide the class of headed animals is—when he talks about 
sense organs. This is a made-up case. | have not stopped to look at how he 
actually handles heads, but the possibilities are clear, and they go a long 
way towards explaining the apparently exceptional texts. 


Also, as | have mentioned earlier, HA is a work in progress, and quite long 
as it is, thank you. It is no surprise then if things one might expect him to 
say are omitted, especially as HA is probably a set of lecture notes, or study 
reminders, fillable in as needed. 


This, incidentally, points up the core of truth in the notebook hypothesis 
discussed earlier. HA has a basic structure, | have been arguing, a specific 
organization for a specific theoretical purpose. But within that structure 
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Aristotle is clearly adding information as he acquires it. David Balme's 
current work on HA has established that the collection and organization of 
the information that constitutes HA, though substantially by Aristotle after 
all (including HA VII and VIII), and substantially established during his middle 
period, was added to throughout the rest of his life.40 


Some caveats, though. One feature of HA, on which Balme has much 
commented, is the selectivity of its reports: Aristotle's descriptions, even 

in the preliminary, as yet undistributed reports (above, n. 40), are highly 
selective. Much that he surely has observed is not stated. | have suggested 
ways in which one might explain what is present and what is not; and much 
that is left out might well be features that are covered by generalizations 
already made about some wider class under which the animal in question 
falls. But until one can tell a full story that makes thoroughly natural and 
unproblematic both what is present and what is absent in HA, one cannot be 
fully confident of one's hypothesis. More generally, one needs to walk this 
interpretation, in all its ramifications, line by line through al/ of HA, and then 
(p.324) run it through, so to speak, to be sure it fits the spirit of the whole as 
well. | invite readers to follow me in that effort: the evidence offered here, 
and in James Lennox's papers (above n. 27), already makes it unquestionably 
clear that our ‘widest class’ hypothesis is at least one part of the full picture, 
and | offer it in that spirit; a fuller read of HA will only confirm that picture. 


Historia Plantarum 


Diogenes Laertius reports for Theophrastus a Peri Phutikon Historiai in ten 
books. Our Peri Phuton Historia is in nine—perhaps, scholars have argued, 
because the ancient division was different, perhaps because a book was 
lost.41 HA is in ten, or nine books. Do the affinities stop there, or was HP 
perhaps modeled after HA? 


HA begins abruptly with a distinction between homoiomerous and 
anhomoiomerous animal parts and a discussion of the various ways in which 
animal parts may be the same as or different from each other. This has 
appeared so abrupt to some commentators that they have wondered if the 
passage did not belong later in the treatise,42 especially since if one moved 
it, Aristotle's first words would then be expressive of the treatise's focus and 
structure, as follows: 

ai 5€ Stagopai THv CWwv Eiol KATH TE TOG Blouc Kal TAC 

TIOGEELC Kal TH HON Kal THX WOPLA, TEP WY TUTW LEV EiMWHEV 
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TOWTOV, DOTEPOV SE MEPL EKAOTOV VEVOC EMLOTHOAVTEG 
EPODUEDV. 


Differences in animals are with respect to their modes of life and their 
activities and their characters as well as their parts, concerning which let 
us first speak in outline, and later discuss with attention to each kind [sc. of 
difference under these four heads]. (Tr. mine) 


Here are the opening words of HP: 
TOV MUTWV TAC Stamopac Kal THY GAANV MvOL ANNTEOV KATH 
TE TH WEPN Kal TA MGON Kal TAG VEVEGELC Kal TOUG Blouc: HON 
yap Kal TPGEEtc ODK ExOVOLV WoTEP TA CWa. Eliot 6’ ai HEV KATA 
Thy VEvVEow Kal TA TdON Kal Tobc Biovuc EVDBEWPENTOTEPAL Kal 
Odouc, ai 6€ KATA TA WEON MAElOUG ExOVOL TOLKLA(ac. 


(p.325) In plants the differences and their nature generally must be 
understood with respect to their parts and qualities and modes of generation 
and modes of life; for characters and actions they do not have as animals 
do. Now, while their modes of generation and qualities and modes of life are 
more discernible and easy to understand, differences with respect to parts 
can be very complex. (Tr. mine) 


The parallel is striking, and it does not end there. Like HA, HP gets its broad 
structure (at least initially) from this initial division of differentiae. We will 
review that broad structure and its parallels (or lack thereof) to the overall 
structure of HA, but it is worth noting first some other close parallels in the 
first books of the two treatises. Then, after a look at the overall structure, we 
will turn to the question of the purpose of HP. 


Theophrastus continues (from where the above quotation left off) by 
exploring an aporia concerning what counts as a ‘part’. What that difficulty 
is, is not important for our purposes, but his way out of it is: 
But perhaps we should not expect to find in plants a complete 
correspondence with animals in regard to those things which 
concern reproduction any more than in other respects.43 (1.1.3; 
repeated at the start of |.1.4)44 


As in the opening passage just quoted, this has the ring of announcing a 
departure from a standard practice, and a long passage in I.2.3-4 makes it 
clear that (and why) a comparison with animals will be standard: 

‘Fibre’ and ‘veins’ have no special names in relation to plants, 

but, because of the resemblance, borrow the names of the 
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corresponding parts of animals. It may be however that, not 
only these things, but the world of plants generally, exhibits 
also other differences as compared with animals: for, as we 
have said, the world of plants is manifold. However, since it 
is by the help of the better known that we must pursue the 
unknown, and better known are the things which are larger 
and plainer to our senses, it is clear that it is right to speak 
of these things in the way indicated: for then in dealing with 
less Known things we shall be making these better known 
things our standard, and shall ask how far and in what manner 
comparison is possible in each case.45 


(p.326) Most of the facts about animals with which those about plants 

are compared or contrasted are commonplaces, and do not necessarily 
reflect a careful study of HA, much less a borrowing of its structure, but 
the terminology is consistently Aristotelian, as is such doctrine that is not 
commonplace, and both of these reflect an affinity of general theoretical 
approach. Other passages more clearly suggest a modeling after HA. 


The passage that immediately follows the resolution of the aporia about 
parts identifies several general ways in which parts may differ, and 
Theophrastus says in outline (hos tupoi labein, |.1.6) much the same things, 
frequently in much the same words, that Aristotle says in the opening 
passage of HA.46 


This opening passage of HA is followed by the sentence | quoted above, after 
which Aristotle outlines the bioi kai praxeis and the ethé that he expects to 
study in more detail later.47 This is followed, in chapters 2-5, as | mentioned 
earlier, by a survey of the more common parts of animals, proceeding soul- 
faculty by soul-faculty. In chapter 6 Aristotle identifies the megista gene 
into which animals are divided, notes difficulties for any comprehensive 
classification scheme, gives a brief statement of purpose, and explains why 
he will use man as the standard in surveying the external parts. Chapter 7 
begins the survey as follows: 

UéVLOTa LEV Obv EoTL TASE THV WEP Eic & StatpEitat TO OMA 

TO ODVOAOV: 


Now, these are the main parts into which the body as a whole 
is divided; 


Theophrastus does not survey the geneseis, pathé, or bioi he expects to 
discuss, but turns directly to parts, with the words: 
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AUTH SE TA UEOPN StaplOuUNnoavEVOUC MELPATEOV MEPL EKAOTOV 
AEYVELW. EoTt 6E MIPWTA HEV Kal WEYLOTA Kal KOLVA TWV TAEfOTWY 
TA5E, 


Let us try to give a delineation of the parts themselves, 
speaking about each. First and main and common to most are 
these: (1.1.9; tr. mine) 


He begins with the visible parts, ‘regarding them as members corresponding 
to the members of animals’ (‘members’: mele; cf. HA 486a8-13)—root, stem, 
branch, and twig. From there he moves to ‘the things of which such parts 
are composed, (p.327) namely bark, wood, and core..., and these are all 
homoiomere’ (1.2.1; HA begins with a distinction between asuntheta, ‘which 
divide into homoiomere’ and suntheta ‘which divide into anhomoiomeré’). 
Theophrastus continues the analysis down to the elementary powers, 
bringing in a variety of parts-related features on the way, showing for 
instance that various pathé and dunameis (e.g., being easily splittable) are 
due to features of the plant's constituent materials. 


Ready now (1.3.1) to state the actual differences between parts of plants in 
these various ways, Theophrastus observes that this study (mathésis) will 
proceed more easily if we divide according to forms (diairoumenon kata eidé) 
wherever possible. Then he says: 

TEWTa 5€ €oTt Kal WEVLOTA Kal OYESOVv DM’ WY MaVT’ f TH 

MIAELOTa MEPLEXETAL TASE, SEVEPOV OduvOc MPpbyavov nda. 


First and ‘very large’—those by which pretty much all or 
most #of the forms# are embraced—are these: tree, shrub, 
undershrub, herb.48 


And Theophrastus too spends some time (1.3.2-6) discussing the limitations 
of this, or any, attempt to produce a comprehensive classification of the 
plants. (Theophrastus, more it seems than Aristotle, is bothered by epallaxis 
[‘overlapping’] even with respect to differentiae themselves,49 and he 
continues on about this through chapter 4.) 


The parallels, in short, are overwhelming, and there cannot be any question 
but that Theophrastus had HA before him as a model for his work so far as 
his distinct subject matter permitted it. How closely, then, did he follow HA? 
We see that though the tools are much the same, the strategies of deploying 
them are somewhat, though not terribly, different. What about the overall 
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structure of the two treatises? A brief look at that will put us in a position to 
explore HP's purpose. 


HP |, as a whole, seems to correspond to HA I-IV. It is, as they are, concerned 
with parts (containing on the way various methodological remarks that bear 
on the entire enterprise). HP Il-lll, like HA V-VI (and IX), seem to focus on 
geneseis—modes of generation, including types of spontaneous generation, 
the effects of cultivation as against germination in the wild, and so forth. In 
Book IV Theophrastus turns to trees typical of, or peculiar to, various regions, 
themselves usually distinguished by their climates. This seems to mirror 

in certain ways some of Aristotle's discussions in HA VII and VIII, and to fall 
under bioi. Theophrastus, like Aristotle, includes a review of the sorts of 
diseases various organisms are subject to, probably because these reveal 
something about the organism's nature.50 


(p.328) HP V, which ‘endeavour[s] to speak of timber (hulé), saying of what 
nature (poi/a) is that of each tree, what is the right season for cutting it, 
which kinds are hard or easy to work, and anything else which belongs 

to such an inquiry (historia)’ (V.1.1. init.), might strike a reader of HA as 
peculiar: should HA have discussed the types of meat that different animals 
provide, ‘and which kinds are hard or easy to work’? But, as David Balme 
pointed out to me, the answer would be yes /f such an investigation revealed 
facts about the nature of those animals that were not best revealed in any 
other way, as Theophrastus apparently thinks is the case for wood (and 
perhaps makes clear at |.5.4-5, where he states that the various dunameis of 
plants belong to their nature, in that they have these dunameis because [dia] 
of certain features of their material makeup). 


As | mentioned twice before, Aristotle's survey of the differences among the 
external parts of animals begins with man: ‘Every nation reckons currency 
with reference to the standard most familiar (pros to...gnorimotaton) to 
itself; and we must do the same in other fields: man is, of necessity, the 
animal most familiar to us’ (HA I.7 491a20-23, tr. Peck). For Theophrastus 
the standard is provided by trees—the genos of plants most familiar to us; 
and they (and to a lesser extent, shrubs) get primary attention in the first 
five books: ‘However, as has been said, these #parts# belong especially to 
trees, and this way of dividing them up (merismos) applies more properly to 
these; and it is right to make #trees# the standard (pros ha...tén anaphoran) 
in treating of the others’ (HP 1.1.11, tr. Hort, much modified).51 


In Book VI Theophrastus begins his look at the remaining megista gené, 
undershrubs and herbaceous plants (including grains), and this continues 
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through Book VIII. One difference from HA is that while Aristotle firmly 
structures the work by differentiae, reviewing the megista gené once 

for parts, again for generation, and again for modes of nutrition and 
characters,°2 Theophrastus tends to discuss, for the undershrubs and herbs, 
parts and generation together. 


Book IX is about the ‘juices’ (or better, the fluids—moisture, sap, etc.) 

in plants; the tastes plants have; and the medicinal uses of herbs. Taste 

and degree and kind of moisture were mentioned as differentiae in Book | 
(chapter 12), where the latter explicitly (and the former, perhaps implicitly) 
was Said to derive from (and therefore be indicative of) the peculiar blend 
(krasis) or elemental mixture (mixis) which constitutes the material nature 
of the plant (as is surely true as well for its medicinal (p.329) power, where it 
has any). The book thus takes its place in HP and, at least in the text as we 
have it, brings it to a close. 


What can we Say in general? Aristotle has structured HA almost entirely 
around features (parts, activities, lives, characters), with groupings 

by megista gené only under these features, with rare exceptions that 

are explainable as early stages in the production of such a structure. 
Theophrastus’ structure seems, to this reader at least, less sure. As just 
mentioned, in the case of the less familiar megista gené, he tends to group 
all differentiae of a megiston genos together under that genos, though he 
has said explicitly (where we have had to infer it, against the tradition, in the 
case of Aristotle) that the groupings in terms of megista gené are only for 
the purpose of facilitating the study of differentiae. Now, what appears to 
me as unsureness may be just that, a sign of an inability—either an inability 
to master the material, shaping it to the intended structure, or an inability 
fully to master the theoretical structure itself—not completely surprising 
even in the brightest of inheritors of a once hard-won approach, now taken 
for granted. Or, it might be a sign simply of HP's being an earlier stage in 
Theophrastus’ work than HA was in Aristotle's. 


Alternatively, though this is less likely, there may be some theoretical 
purpose in doing it that way, just as Aristotle appears to have one in 
discussing the external then internal parts of each bloodless kind together 
under the kind, rather than surveying the external parts of each kind 

first, and then the internal.53 Finally, the structure might be cleaner and 
clearer than | am making out, its invisibility to me due simply to my relative 
unfamiliarity with the full text of HP.54 But whichever it is, it's clear that 
Theophrastus is working at least within the same broad theoretical structure 
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as was Aristotle, and that we can expect the broad theoretical purposes of 
the treatises to be much the same, or at least to have more or less the same 
methodology, though we might well find differences of emphasis. What, then, 
can we say about the purposes of HP? 


With HA, as we recall, we distinguished an immediate and a more ultimate 
purpose. The immediate purpose, as Balme established in 1961, and which 
there has never been reason to doubt, is, as he put it, ‘a collection of all 
observable differentiae, collected gua differentiae. The animals are called 

in [only] as witnesses, taken primarily in the order in which the differentiae 
are taken’ (above, p. 311). HA is neither taxonomy, nor natural history, nor 
‘a rag-bag of observations’, as Balme in 1961 put one view he was criticizing. 
The more ultimate purpose of that (p.330) collection has been for Balme, 
‘the significant causal grouping of differentiae’ and thereby the discovery 

of causes, and ultimately, or in the process, the explanatory definition of 
animal kinds (however exactly the form, and object(s), of definition are 

to be understood). James Lennox and | have argued that this grouping of 
differentiae occurs in the form of ‘widest-class generalizations’ and in fact 

is part of the immediate purpose, being typically the very form in which 

the ‘collection of observable differentiae’ is presented. This entails that 

the discovery of causes is certainly an essential part of any more ultimate 
purpose of HA, though it of course does not exclude any wider purpose, such 
as definition. 


So there are two levels at which we can ask the aim of HP: its immediate 
purpose and its more ultimate one. Let us start with the immediate purpose. 
First, aS we have seen, there is clearly a structure to HP, even if it is not as 
luminous, or as consistently articulated, as HA's structure was in HA. No ‘rag- 
bagger’ Theophrastus. 


Theophrastus, more firmly even than Aristotle, seems to reject the possibility 
of any rigorous classification scheme, and (though this deserves a more 
careful examination than | have given it) his biological corpus, like Aristotle's, 
is largely free of intermediate genera. There is, in short, no sign even of an 
ultimate, let alone an immediate taxonomic aim. A mere natural history? 

A quick review of the structure of HP will make clear that it is not, that 
Theophrastus has not grouped his material by plant type. 


Books | and II-lll, as we have noted, treat parts and modes of generation, 
respectively, and even within these units, the division is by differentiae. 
Consider, first, the structure of Book | from the point where we left off with it 
earlier. AS we saw, the book begins with a division of plant differentiae into 
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parts, pathe, geneseis, biol; resolves a difficulty in what we are to count as 
‘parts’; and offers an arithmésis, with preliminary definitions, of the major 
parts, noting that parts of trees are to be used as the standard for those in 
other plants, followed by an arithmeésis of the constituents of these parts, 
down to the elementary powers. Theophrastus then suggests that a division 
of plants into megista gené will be useful towards this end, and provides one, 
urging however that this division, and in fact all the divisions of plants by one 
or another pair of major differentiae, is only approximate, though still natural 
and scientifically important. That is where we left him. 


At this point (1.4.1), Theophrastus incorporates into the discussion of parts 
a discussion of a plant's physical form (morphé), here meaning overall 
presentation—that is, its shape and those features it possesses as a 
whole (or throughout the whole of itself)55—thereby completing the list of 
differentiae (here: parts and morpha?l) to be discussed. We are then (1.5.1) 
told that: 

(p.331) Next we must try to give the differences as to particular 

parts, in the first instance speaking broadly of those that are 

universal, and then of special differences between individual 

kinds; and after that take a thorough look more widely.56 


And so the remainder of the book proceeds. We get a full survey of the 
differences (Sometimes labeled divisions) and subdifferences, with at least 
one example for each difference of a tree or other plant which possesses 

it, which Theophrastus has found or noted in cores, roots, knots, direction 
and pattern of growth, leaves and their composition, seeds, taste, shape, 
and the whole form (hé hole morphe), degree and kind of plant moisture, 
miscellaneous others (downy-ness, leafiness, etc.), flowers, and fruit 
production, concluding with a general account of differences that apply to a 
plant as a whole. 


Books II-IIl appear to be organized in much the same way. The focus is on 
methods of propagation, and related facts about generation, and plant-types 
are brought in only or largely as examples, except where those exemplary 
types are sufficiently unfamiliar to require some identificatory description, 
or where a familiar type has subtypes which, though not usually or easily 
distinguished, require distinguishing here because some aspect of the mode 
of generation is different in each.57 And even in the later books where, as 

| have noted, almost all the differentiae of the undershrubs and of the two 
types of herbaceous plants are treated together, the review within that 
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discussion, after the initial division into subkinds, seems from a quick look to 
be substantially by differentiae or at least struggling towards such. 


HP is not, then, organized by plant type, but by difference, as is HA. In fact, 
while the word diaphora appears only a few times, | think, in HA I, and there 
is only that one statement of purpose that involves it,58 HP | is riddled with 
the word, with some form of it appearing almost once a Loeb page of Greek, 
and surely more than once a page if (p.332) one includes forms of diairein 
and diairesis (which nearly always imply ‘of differentiae’). And it abounds in 
statements of immediate purpose or subpurpose. Consider: 

1.1.1 (opening words): THv gUTWV TAC Sta~Opas Kal Tv GAANnVY 

UOLV ANMTEOV... 


In considering the differences of plants and their nature 
generally)...59 


1.1.6: ai 56€ THY WEPWV Stagopai oyE5ov Wc TOMW AaBEtv Eiotv 
Ev TPLOLy... 


Now the differences in regard to parts, to take a general view 
(Wc TOmMW AaBetv), are of three kinds. 


1.2.2: Kal TOig HEV 5EVSpPEOL EoTL OUTWC StaAaPeEiv. 
Let these things be divided then in this way.60 


1.5.1: metpatéov 6’ ecimetv TAG KATH WEPOS Sta~opac WC av 
KaOdAOU AEVOVTAC TPWTOV KAL KOLVWC, ELTA KAO’ EKAOTOV, 
DOTEPOV Eml MAEiov WonEp AVABEWPODVTAC. 


Next we must try to give the differences as to particular 
parts, in the first instance speaking broadly of those that 

are universal and common, and then of special differences 
between individual kinds; and after that take a thorough look 
more widely.61 


1.14.5 (final words of Book I): GAAG 6A TAC HEV THV HOPiwy 
Stagopac Kal THV GAAWV OVOLWV EK TOOTWV TIELDATEOV 
BewpeEiv. MEpl SE THV VEVEGEWV HETA TADTA AEKTEOV: TOUTO 
yap WoTlEp EMEENS Toic EipnuEevotc EoTiv. 


However we have said enough for study of the differences 
between parts and between general characters. We must 
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now speak of the methods of growth, for this subject comes 
naturally after what has been said.62 


(p.333) So, HP is in its immediate purpose a collection, an analysis, of 
differentiae. But what is its more ultimate purpose? What is the survey of 
differentiae for? Causes? Definitions? Differentiae for their own sake, with no 
further purpose (‘The man just liked plants...’)? 


Arthur Hort, the Loeb editor and translator, seemed to have thought the 
purpose was ‘the principle of classification’—that is, the idea of defining the 
true nature of the real objects in the world. This had begun with Plato, and 
was absorbed by Theophrastus: 

Throughout his botanical works the constant implied question 

is ‘What is its difference?’ ‘What is its essential nature?’, viz. 

‘What are the characteristic features in virtue of which a plant 

may be distinguished from other plants, and which make up its 

own “nature” or “essential character” ?’.63 


Hort says nothing of causes, not even of how their investigation might serve 
definition. Benedict Einarson, in his introduction to the Loeb De Causis 
Plantarum, says that the aim is the discovery of causes, but he says nothing 
about definition of essential nature: 

Theophrastus first classifies and identifies plants and gathers 

information about them in the Historia Plantarum, then 

proceeds to account for certain common or distinctive 

characters in the De Causis Plantarum.®4 


What does Theophrastus himself say? While HA's one statement of 
immediate purpose is followed directly by a statement of more ultimate 
purpose (‘to try to discover the causes’65), HP's many avowals of concern for 
differentiae say little of the use to which the survey might be put, though it is 
certainly clear that some further use is in mind. Consider again, for instance, 
the closing words of Book |: 

However, we have said enough for study (theorein) of the 

differences between parts and between general characters. 

We must now speak of the methods of growth, for this subject 

comes naturally after what has been said. 


(p.334) More literally, the first of these sentences reads: 
However, we must [go on now to] try to study the differences 
of the parts and of the wholes themselves from these things. 
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But ‘these things’ are the differences that have been studied across Book 
1.66 That suggests that the present study of differences is to be followed by 
another study of these differences that is to be built on the present study. 
And this is most likely to be the study of causes. Consider the following 
passage: 

1.3.6: GAA’ GuWC TOLADTA SLALPETEOV: EXEL YAP TL TAG PUGEWGC 

KOLWOV OYOlWC Ev SEvSpotc kal Pduvotc Kal Toic PPUYAVLKOIC 

Kal TOLWSEoLV: UTEP WY Kal Tac aitlac S6tav tic A€yN MEPL 

TAVTWV KOLVA SAAOV OTL AEKTEOV OLX OpiCovta Kad’ Ekaotov: 

ebAoyov 6& Kal TAOTAG KOLVaC Eivat MaVTWV. 


Nevertheless, we are bound to use such distinctions.67 For 
there is a certain common character alike in trees, shrubs, 
undershrubs, and herbs.68 Wherefore, when one mentions 
the causes also, one must take account of all alike, not 
giving separate definitions for each class (oby OpiGovta Kad’ 
EKaOTOV), it being reasonable to suppose that the causes too 
are common to all.69 


This passage is speaking to the value of a division into megista gené, and 
of the broad divisions of differentiae, notwithstanding the fuzzy edges, and 
suggests that this division will play an important role in the exposition of 
causes, quite in the spirit of Aristotle's insistence that explanation be at 
the right level, discussed above.79 (1 will (p.335) come back to the mention 
of definition very shortly.) It seems to suggest that a causal inquiry will 
follow the study of differentiae, and it suggests that at that point we will 
need something like our ‘widest-class generalizations’. And it does seem to 
announce that we are to do certain things now that will put us in a position 
more easily to secure them. However, the passage does not clearly say 
that the entire thrust of the current enterprise is to enable us better to seek 
causes, as Aristotle in fact seems to say of his historia.71 The same seems 
true for a second passage that mentions causes, in fact final causes: 

Now the nature of the major parts has been discussed already 

—I mean such parts as the root, the stem, and the rest. Their 

functions and those things for the sake of which they each are 

will be discussed later.72 


Theophrastus has just digressed from his enumeration of the major parts of 
plants and their constituents to make a methodological point, which leads 
him to observe that his next step after this enumeration will be to discuss 
the differences of these parts, a discussion which he says (in a passage we 
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will look at in a moment) will make clear their basic natures. As he is about 
to resume the enumeration, it seems to occur to him that someone will 
wonder where the inquiry into causes fits in. It seems clear from the brevity 
of the mention that his listeners would take for granted that a causal inquiry 
belongs somewhere in all this, but perhaps would not be certain where. That 
seems to suggest, again, that the present inquiry will be followed by a causal 
one, but again does not make clear that the former one is for the sake of, or 
directed immediately at, the latter. 


The two passages just discussed are, | think, the only ones in HP | that 
mention an inquiry into causes. Now an inquiry into the causes of plant 
features has come down to us, and one might wonder if that is not the 
inquiry referred to, and if it might not contain any clues as to the purpose of 
HP. Strangely, the answer to the first question seems to be no. Both these 
passages speak of an inquiry into the causes of parts, and so far as | can see, 
there is no such inquiry in CP. CP is rather an inquiry into plant generation, 
roughly on the model of Aristotle's GA, and a much more accurate title 

for CP would be De Generatione Plantarum. CP discusses parts only so 

far as they bear on generation, as GA itself does (and announces itself, in 

its opening (p.336) words, as doing).73 Nowhere in CP does Theophrastus 
take the differences in parts laid out in HP | and ask why these plants, for 
instance, have this type of root, and those that type, telling us thereby ‘what 
its function is and that for the sake of which it exists’, as Aristotle's PA does 
relentlessly for animal parts. CP—more properly ‘GP’—may well have been 
intended as the first in a series of inquiries which was eventually to contain 
the non-existent ‘PP’ (‘De Partibus Plantarum’). My overall impression even 
of HP alone is that Theophrastus had a special preference for generation. 

It must be left for a separate discussion to what extend the causal inquiry 
into generation makes use of the laying out of differences in HP Il ff., and 

to what extent the manner in which they have been laid out in HP is geared 
particularly to the explanation in CP. As for HP |, there are very few ‘widest- 
class generalizations’ to be found there.74 For the most part, the review is 
differentia by differentia, and if a widest-class inquiry is a stage in the overall 
study, it is a stage well down the road, as the first of our two passages just 
above suggests. 


Is HP then more immediately a study of definition? It was the connection 
between the opening of HA and the discussion of definition by division in PA 
|.2-4 that led David Balme to see definition as a primary purpose of HA. The 
PA passage argued that division should begin with a natural genos, eidé of 
which differ primarily in ‘the more and the less’ (and gave as examples some 
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of those listed as megista gene in HA I|.6). It argued that we should take the 
multiple differentiae of this genos all at once and divide down simultaneously 
and successively, that is by further specification of the ‘mores or lesses’ of 
those initial differentiae. This would tie the distinction between e/dos and 
genos to the distinction between sameness differing only in more and less 
and sameness only by analogy. The opening passage of HA introduces this 
apparatus of levels of sameness and difference, elaborates on the notion 

of ‘the more and the less’, and proceeds, at great length, to collect all the 
differentiae Aristotle can find—for the purpose, Balme inferred, of producing 
such definitions by division. 


(p.337) Has HP that tie to the PA theory? As we have seen, Theophrastus 
does introduce early on differing ways of being the same and different, and 
makes significant use of the notion of analogy. But the tie to the notions 

of genos and eidos seems less in evidence, and no mention is made of 
definition. What Balme has observed about HA was at least equally true of 
HP: division is nowhere used for definitional purposes, and no definitions by 
division of plant kinds are produced. As we have noticed, there are frequent 
divisions of differentiae in HP | (as there are throughout HA)—e.g., of roots, 
some are woody, some fleshy, some are both, etc.—but all in the service 
simply of laying out the differentiae, not of defining anything. Nor does 

it seem to me that the definition of plant kinds or forms ever becomes a 
distinct purpose of HP. There are a few passages in HP | that might seem to 
suggest this, however, so we had better have a brief look at them. 


In the lines that immediately precede the reference to the final cause 
quoted just above,75 in the midst of his overview of plant parts and their 
constituents, Theophrastus reflects on his project: 
And when we have taken the parts, we must next take the 
differences which they exhibit, for thus will their essential 
nature become plain, and at the same time the general 
differences between one kind and another (oUtTwc yap 
Gua Kal A ovota mavEepa Kal SAN TWV YEVHV TIPdOc GAANAG 
Sidotactc).76 (1.2.4) 


On first reading this might suggest that the making plain of the ousia was 
the aim of the inquiry, especially if with Hort one takes the gené to which 
Theophrastus refers to be those of plants. The hé that begins the very next 
line, however, clearly picks up our ousia and is explicitly referred to the 
parts.77 A diastasis need be only a firm distinction, or set of distinctions, 78 
and implies no more than Hort's ‘general differences between’ does. Still, 
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| wonder if the gené are not of parts rather than of plants, even though 
plants in general, as compared and contrasted with animals, have just 
been mentioned (1.1.3)—since the wider context, for some length in either 
direction, is the diarithmeésis (1.1.9) of parts and their constituents. 


Hort's reading might be thought to be supported by the closing lines of that 
diarithmesis, at |.2.6.: 

Having now, we may Say, taken all the parts, we must 

endeavour to give the differences between them and the 

essential characters (ousia/) of trees and plants taken as 

wholes.79 


(p.338) However, Theophrastus’ use of ousi/a is rather loose, and in 1.2.6 
seems to mean no more than ‘the features that trees, and plants, have as a 
whole’. We have seen earlier (above, p. 306) how Theophrastus often uses 
hé morphé or hé holé morphé with this meaning, and that he in fact goes 
on to review these differences just after reviewing those of the parts. What 
is striking is the way in which, apparently, ous/a/ is used later on (1.14.3) for 
plants as the subject of (at least a subset of) just such features: 

Thus we must endeavour to study in the light of the instances 

mentioned the differences seen in the various parts of the 

plants [i.e. enough, then, for the differences in parts]. But 

there appear to be the following differences which affect the 

plant's whole being.80 


‘The plant's whole being’ here surely means no more than ‘the plant as 

a whole’, as is certainly clear from the next-to-last sentence of HP | (the 
translation of which appears above [p. 309], and the Greek in n. 66). The 
differences of hai allai ousiai in that passage must mean (which is not to say 
it translates into) ‘those differences discussed, over and above those of the 
parts, which belong to the ousi/ai—i.e., to the plants as wholes’.81 If ousi/a in 
this use has any tie with its technical meaning, it is as designating one (or 
more) of the ousia/ in the world (in the sense of Aristotle's Metaphysics Z 2), 
not the ousia of any of those ousiai. 


Some occurrences of ousia in HP | do, of course, bear the latter, more 
definition-centered meaning, but | do not think any of them occur in 
passages that speak to the purpose of the enterprise. So we must conclude 
that the production of definitions of essential nature of plant kinds is 

not a distinct purpose of HP, not even ultimately. But | say ‘distinct’ 
because definitions also have a role as first principles of demonstration, or 
explanation, and in this role there is some evidence that Theophrastus had 
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an interest in them. The evidence is unfortunately outside of HP, but is not 
without some use. Consider the opening lines of CP, quoted earlier (n. 73) for 
another purpose, and a passage later on in that work: 

(p.339) That the modes of generation are several, and how 

many and what they are, is stated in the Historia. Since not all 

occur in all [plants], it is proper to divide off those that belong 

to each and on account of what sort of causes, using archai 

drawn from (kata) their idiai ousiai. For, our accounts (/ogous) 

must first of all be in harmony with what is said there.82 


In dealing with all other occurrences in trees or plants, we 
must endeavour to start with the study of trees, taking as our 
bases (lambanontas) the idia ousia of each and the nature 

of its countryside, since from these the common attributes 
(koina pathe) and the variations between kinds (hai kata gene 
parallagai) and what [sort of countryside] comports with and is 
appropriate to each of them will become evident. We must also 
be able to discern (theorein) what is merely similar and what 

is the same, since many things which differ are not thought to 
differ, as in other matters.83 


These passages make clear that definitions which state the ousi/a of plant 
kinds will play a crucial role in the causal explanations that explanatory 
treatises such as CP are aimed at offering, and a study is needed of how they 
will do that.84 There is no indication in either of these passages, however, 
that the study of differences, which HP clearly is, will help us towards that 
end. But | think there is such an indication in the fascinating passage from 
Theophrastus’ little tract we call his Metaphysics that | have quoted at the 
head of this chapter. 


As Ross explains in his commentary (p. xxii), this passage ‘develops the 
notion that difference is an essential feature of the universe’, and builds on 
this ‘the thesis that it is essential that knowledge should take account of the 
differences between things’. The passage invites several remarks germane 
to our inquiry. 
(1) It defines the task that perception passes on to thought as 
‘studying the differences and searching out the causes’. This 
characterization (which incidentally mirrors HA's description of the 
methodos of which it aims at completing the first half)85 makes no 
mention of definition as a basic task of thought. Once armed with 
the differences, it ‘searches out the causes’. 
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(2) Since ‘therefore’ translates ara, the task of ‘studying the 
differences and searching out the causes’ is central to the 
achievement of understanding (p.340) (epistemeé) which, from its 
role in the passage, seems the overriding aim of thought. That is 
not, however, the main thrust of the second paragraph. 

(3) The point of the second paragraph is rather that the grasp 

of differences is necessarily central to this overriding aim of 
understanding. This is argued first from the plurality of the things 
that are and from the nature of universals, but then from a thesis 
about understanding, namely that it is almost always of idia. 

(4) This thesis is itself argued for—to interpret—from a premise 
about the starting points of understanding and a premise about 

its objects, the attributes (kath’ hauta kata sumbebékos) whose 
possession by their subjects we are to understand. 

(5) The premise about the starting points is actually a premise 
about ‘the ousia and the ti 6n einai of each thing’, namely that it is 
idion to its possessor; and as a premise (gar) in the argument for 
the centrality to understanding of grasping difference, it seems to 
imply that the grasp of ‘the ousia and the ti én einai’ depends on, is 
built upon, a grasp of difference. 

(6) Perhaps as a corrective to an overemphasis on difference, the 
passage reminds us that understanding also involves, or perhaps 
in some sense more centrally involves, a grasp of sameness (which 
can come in various forms). This may suggest that of the various 
tasks that are involved in the achievement of understanding—the 
detection of differences, the discovery of causes, the development 
of definitions—all or some of them involve a grasp of sameness. 
(7) As is clear from the survey of the types of sameness, any 
grasp of sameness involves as well a grasp of differences, and the 
achievement of understanding starts from a study of differences 
(which itself aims at the achievement of that understanding). 

It would seem, in sum, that the study of differences has the 
achievement of definitions as a part of its aim. 


My deliberateness here stems from the complexity of this passage, which 

| find fascinating for the amount of theory, or its intimation, that has been 
packed into such a small space (and of course for the theory so intimated). 
And perhaps it is indicative too of a well of uncertainty (in my own mind, | 
mean) that my analysis has now reached. 
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It seems clear that the study of differences, which HP certainly is, is aimed 
more ultimately at the discovery of causes and at the development of the 
definitions that play a fundamental role in the exposition of that discovery. 
My reading of this Metaphysics passage brought into focus for me an obvious 
fact, but one worth noting because the standard texts that we have used 

to explore the problem of the (p.341) aims of a Historia do not | think make 
mention of it, namely that the ‘grasping of differences’ and the ‘search for 
causes’ are themselves components of the striving for understanding.8® 

My uncertainty concerns the exact formulation of how the development 

of definitions and the search for causes are connected, and why it should 

be natural in the Aristotelian tradition to speak of science as aimed at 
differences and causes, not at definitions, yet of the grasp of definitions as 
central to understanding. We know all the pieces, but | do not know how 

to sort them out. | take comfort, however, in the fact, or what | take to be 

a fact, that one can go a long way towards understanding the aims of an 
Aristotelian historia, whether plantarum or animalium, without resolving this 
(what | at least take to be) deep problem in the interpretation of Aristotelian 
philosophy.87 


For, | think what our discussion shows is that the aims of the Historia 
Plantarum are the same as those of the Historia Animalium, in both the 
short term and the long; that the immediate aim is the laying out of all the 
differences that are to be found among the kinds of things under study; 
that this is to be done systematically, by major categories; that the more 
ultimate aim is the discovery of causes; and perhaps the ultimate one is 
best expressed as the achievement of understanding; that these more 
ultimate aims involve, in some way that is not really clear, the development 
of definitions of essential nature; and that the arrival at what Lennox and 

| have called ‘widest-class generalizations’ plays an essential role in the 
transition from the laying out of differences to the discovery, and laying out, 
of causes. 


| think it is also the case that Aristotle was farther along in his Historia— 

at least so far as the parts of their respective organisms were concerned 
—than Theophrastus was in his, in that HA has much more in the way of 
these widest-class generalizations that both men thought necessary to the 
establishment of causes than does HP. Finally, | do not think | have found 
anything in Theophrastus to suggest that the picture of HA that David Balme, 
James Lennox, and | (in our various ways) have been building up needs 
important modification; in fact, | think rather that it confirms that picture. 
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Our investigation of HP confirms, as well, two remarks made (if our ancient 
source is correct) some twenty-two hundred years apart. In his magisterial 
Die Philosophie der Griechen, Eduard Zeller wrote that ‘In creative power 
of intellect [Theophrastus] is not (p.342) indeed to be compared with 
Aristotle....The fundamental principles of the system suffer no changes and 
are not infrequently stated in the very words of Aristotle.’88 And what did 
Aristotle himself think of this? Diogenes Laertius tells us that ‘It is said that 
Aristotle applied to him and Callisthenes what Plato had said of Xenocrates 
and himself (as already related), namely that the one needed a bridle 

and the other a goad; for Theophrastus interpreted all his thought with 
preeminent cleverness.’89 If Aristotle had hoped for more, as we might have, 
his characteristic generosity did not permit him to say so, at least not for 
posterity.90 


Notes: 


This chapter, published in 1988, was first drafted in 1985 for a Theophrastus 
conference (n. 74 below). It built on my first attempt, a year earlier, to 
characterize the aims of Aristotle's HA (n. 3 below). Although my account in 
chapter 12 above of the aims of HA in various ways supersedes the account 
given in the first part of this chapter, some readers may be interested in 

this first statement of the reading of HA that James Lennox and | developed 
together in 1983. More importantly, | believe the comparative study offered 
here of the HA with Theophrastus’ History of Plants raises important 
questions regarding, and perhaps sheds additional light on, the aims of HA as 
well as of HP. 


(1) Tr. after Ross, in Ross and Fobes 1929. Bracketed portions are not in 

the Greek but are added for clarification. Fobes's text reads: (8610) td 5€ 
Ov OTL MOAAAXWCS, PAVEPOV: H yap afoBnotc Kal TaC Stapopac BEW/PEt Kal 
Tac aitiac CntEt: Taxa 6’ GANVEOTEPOV EinEtv WC UTMOBGAAEL TH Stavo(a Ta 
uEv aNAWS Tyntodoa, Ta 6’ dnoplav EvepyaTouévn, 6’ Ac, KaV WA SOvnTat 
mTpORaivew, 6GuwWc Eugaivetat (615) TL PMc EV TH UN OWT CHTOUVTWV 

ETL TAEOV. TO EmlotacPal GPa OVK AvEUV StaM~optc Tiwoc. ef TE ya ETEPA 
GAANAWV, Stapopa Tic: Ev TE TOG KABGAOD NAELOVWV S6VTWV THV UTO TA 
KaBOAOU SLaMEPELV AVaYKN Kal TaOTA, Edv TE (b20) yEvN TA KABGAOU EV 

vt’ e(6n. oxe50v SE Kal EmMtoTHUN Mdoa THv iSiwv: A TE yap OvVa{a Kal TO 

ti Av elvat Kad’ Ekaotovibtov, Ta TE P9EWOOKUEVA KAO’ ExUTE Kai OD KATA 
ovuBEBNKOc Av av Ti KATH TLVdc. 6AWC 6 TO Ev TAE(OOLW TO ADTO OUVLBEtV 
(b25) EmtotHuNc, ATOL KOLA Kat KaBGAOU AEYOHUEVOV A LSia Two KAO’ EkaoTov, 
oiov &pLOLoic ypauaic, TWotc putoic: TéAEOC 4’ 1 EE KuQoiv. ZotLw 6’ (Jal) 
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eviwy WEV KABGAOV TEAOG (EV TOUTW yap TO aitLov), THV 5E TO Ev HEPEL, KAO’ 
doa Staipeotc eic TA ATOUA, KABaMEP EV TOG TPAKTOIC Kal MOLNTOIC: OUTWC 
yap avTHV fh EVEPVELA. TADTH 5’ EmtaoTauESA (a5) Kal ovo(a kal aPLOUW Kal 
E(SEl KaL VEVEL Kal AvaAoyia Kal Ei Goa Tapa TaOTA StatpeoEtc: 6ta MAE(oOTOV 
5€ TO KAT’ avaAoyviav, Wo av ANEXOVTOC NAEtoTOV, TA HEV Ht’ HUaC ALVTOVDG, TA 
5€ Sta TO OMOKE(UEVOV, TA SE SLA TAYQW. 


(2) Balme 1987a. Cf. also Pellegrin 1986, 1: ‘If anachronism is the cardinal sin 
for historians, perhaps historians of science are the most likely sinners.’ 


(3) Much of what follows on HA is excerpted from a fuller discussion of 
‘Philosophical Lessons of Aristotle's Historia Animalium’ which was presented 
as a lecture to A. C. Crombie's seminar on the History of Science and 
Medicine at Oxford in February 1984. 


(4) Cf. Balme 1991, Introduction. About half the manuscripts that contain 

all nine books also contain a tenth (though all from one family), which has 
long been held to be spurious. Moraux (1951, 105 n. 15) identifies it with 
the Huper tou mé gennan which appears among the biological writings 

in Diogenes Laertius' list of Aristotelian works. Balme has accepted this 
identification but argues in his introduction to Balme 1991, and more fully 
in a separate paper (Balme 1985) that, while not part of HA, it is in fact by 
Aristotle and is a pre-GA treatment of the female contribution to generation. 


(5) This compares with, e.g., 58 for PA, 74 for GA, 83 for the Physics, 87 for 
the Nicomachean Ethics, and 113 for the Metaphysics. 


(6) It is called a historia at |. 491a12. LS] connect historia and the verb 
historeo with the Homeric noun istor (Sometimes histor), ‘one who knows 
law and right, judge’, which Hesiod uses as an adjective, ‘knowing, learned’. 
Some inscriptions have it beginning with a digamma and meaning, according 
to LSJ, ‘witness’; they derive it from Fid-tor and connect that with *e/do and 
oida. The first uses of historia they record are from Herodotus and Plato 
where, interestingly, the investigation is as much an inquiry into the causes 
of the phenomena being examined as it is a delineation of the phenomena 
themselves: cf. e.g., Phaedo 96a6-10. 


(7) Einarson and Link 1976-90, vol. 1 (1976), ix. On the relation of HA to 
standard natural histories, see chapter 12 above, pp. 265-66 with n. 18. 


(8) Lewes 1864, 271. Lewes began his chapter on HA by ridiculing the 
following statement of Cuvier on the treatise: ‘I cannot read this work without 
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being ravished with astonishment. Indeed it is impossible to conceive how a 

single man was able to collect and compare the multitude of particular facts 

implied in the numerous general rules and aphorisms contained in this work, 
and of which his predecessors never had any idea’ (Cuvier 1841, |. 146; cited 
by Lewes on p. 269). 


(2) Balme 1961. 
(10) This is argued more fully in Balme 1962a. 


(11) Topics IV.2 122a3ff. and 122b15, Balme reminded us, makes a firm 
distinction between a genos and a differentia and urges us not to confuse 
them. 


(12) See Balme 1961, 206 with n. 25 (and cf. Balme 1987b, 84). 
(13) Balme 1961, 208-209 (= 1987b, 86). 


(14) Balme 1961, 212 (cf. 1987b, 88). We may translate Aristotle's statement 
of purpose as: ‘in order that we may grasp the differences and #in general# 

the features that belong to all.’ (See the discussion of this passage in chapter 
12 above, pp. 271-72.) 


(15) Balme 1961, 212 (cf. Balme 1987b, 88-89). 


(16) Barnes, Schofield, and Sorabji 1975. This study has since been reprinted 
once again, slightly modified (and with its first section replaced by a new 
paper on ‘The reform of diairesis’), as part Il of Balme 1987b. 


(17) Cf. Gotthelf 1992, 172-73. 


(18) My source for Balme's views in the late 1970s is an unpublished talk, 
‘The place of biology in Aristotle's philosophy’ (different from his 1987a 
under the same title), given at the Institute for Advanced Study, Princeton, 

in 1977. In this paper the eventual aim of a systematic classification of the 
animal world, subsequent upon the discovery of causes, is still present, but it 
recedes even further into the background than it had in the 1975 revision of 
the 1961 paper. 


(19) Though this paper was never published, its central ideas turned up 
in subsequent publications. See, for instance, the opening sections of the 
introduction to the Loeb edition of HA VII-X (Balme 1991). 
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(20) Cf. Balme 1987a and 1987b (Part |). In these papers Balme endorses 

the thesis argued by Pierre Pellegrin, in ch. 2 of Pellegrin 1986 that genos, 
eidos, and analogy are used in the biology in harmony with their use in 

the logic, Metaphysics, and PA I, and that in both sets of places an e/dos is 
always a subdivision of some genos, but that this relationship may exist at 
any level, and is not restricted to some fixed taxonomic stage, for there is no 
taxonomy in Aristotle, and no ultimate aim at one. This involves abandoning 
the claim of inconsistency between Aristotle's logic and his biology which 
Balme made in his 1961 and 1962a papers, but sits well both with his own 
denial of taxonomy and with his new emphasis on definition as an aim of HA. 


(21) [This account of the development of Professor Balme's view of the aims 
of HA took us through 1983. | noted that he was currently at work on a new 
edition with commentary of the whole of HA (above, n. 4) and that it would 
be interesting to see what shape his view takes as a result of that work. 
Unfortunately, at the time of his death in 1989, Balme had not yet drafted 
an introduction to his editio maior of HA. However, see my preface in Balme 
forthcoming.] The picture | have given of his current views and the story 

of its development are constructed from the works cited, and not directly 
from conversation. (In a letter written to me after reading the first published 
version of this chapter, he described its account of the development of his 
views as accurate, if smoother than the historical reality.) For Balme's views 
on the form that the resultant causal definitions will take, their connection 
with demonstration, and the metaphysical issues involved, see the papers 
cited in the previous note, and Balme 1987d—which joined to a slightly 
revised reprint of Balme 1980 two new appendices, ‘Note on the aporia in 
Metaphysics Z' and ‘The snub’ (itself reprinted from Balme 1984). 


(22) Wolfgang Kullmann also made this suggestion, we later learned, and 
developed it in ways similar to Lennox, in Kullmann 1974. 


(23) Lennox 1987a. 


(24) The full proof, written in canonical form, would involve a sequence of 
syllogisms. (Cf. Metaph. 90.9 1051a24-26 and Mendell 1984.) 


(25) | do not myself think that what Lennox calls ‘A-type explanations’ are 
actually offered by Aristotle as explanations. APo. ||.14 introduces its subject 
as the question of how we are to formulate the propositions expressing 

the connections to be explained. The syllogisms that Lennox presents as 
explanations of a certain sort are rather articulations of the steps involved 

in finding the right level of generality for these explananda. Aristotle's point 
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in APo. |.4-5 is not that isosceles triangles’ possession of 2R is explained by 
their being triangles. Rather, it is that isosceles triangles’ possession of 2R 

is explained by the very same thing that explains triangles' possession of 2R 
(and that one will understand that explanation only or better when the wider 
subject is used). | do not have space to argue this here, but in any case this 
reservation does not affect Lennox's main thesis, that Aristotle's practice in 
PA mirrors the insistence in APo. that explanation be at the right level, with 
which | thoroughly agree. (Lennox has taken these concerns on board: see 
Lennox 1991, 273-74 n. 16 [2001b: 67-68 n. 16].) 


(26) Balme's tendency was to translate diaphorai as ‘differentiae’; Lennox 
and I, following Pellegrin, have mostly translated it ‘differences’. In this 
chapter | tend to stay with the former when speaking of Balme's views and 
the latter when speaking of ours. 


(27) Lennox presents his own case for our hypothesis in Lennox 1987a and 
1991. 


(28) See APo. Il.14 98a3-19 on how to deal with the absence of a name for 
the subject group in question. 


(29) This, of course, does not rule out HA's having as a simultaneous aim the 
informed and analytical laying out of differentiae which Balme has suggested 
in his more recent work it does (cf. above, p. 312). A full picture will need 

to include both aims, but here | focus on the case for the ‘widest-class’ 
hypothesis that Lennox and | have developed as being part of that picture. 


(30) There are also implications of our hypothesis for the relationship 
between the biological works and the ‘philosophical treatises’ (and more 
generally for, in Balme's words, the place of biology in [sic] Aristotle's 
philosophy), which cannot be dealt with here. On the connections between 
the biology and the philosophy, see the various essays in Gotthelf and 
Lennox 1987. 


(31) | say ‘our chapters’ because the chapter divisions have no ancient 
authority, and are not found in the manuscripts. There are no chapter 
divisions for the biological works in the first printed edition (the Aldine of 
1495-98), and none appear in Greek texts until the second Basel edition 

of 1539. These appear to derive from Theodorus Gaza's fifteenth-century 
Latin translation of the biology, De Animalibus (HA, PA, GA). The first printed 
edition (Venice, 1476) divides the Books via large initials into sections 
which correspond in a great majority of cases (but not in all) with our 
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current divisions. The first edition which does almost fully correspond is 

the 1492 Venice edition printed by lohannes et Gregorius de Gregoriis 
fratres, on the title page of which we are told that ‘Sebastianus Manilius 
Romanus recognouit & per capita disposuit.’ (My thanks to the British Library 
for making all these wonderful editions so easily available.) It is worth 
remembering that our chapter divisions are the construct of late medieval 

or Renaissance editors and not Aristotle's own, and worth reading the text 
right through them to see if its import changes. Sometimes it does. For more 
details on the origins of our chapter divisions, see chapter 12 above, n. 15, 
and esp. Beullens and Gotthelf 2007, 477-83 and its Appendix 1. 


(32) HA Il.1 497b6-9. The Greek text reads: THv 5’ GAAWV TWWV TH HOPLA TH 
UEV KOLVA TIaVTWV EoT(V, WoTIED E(ONTal MPOTEPOV, TA SE VEVHWV TLIWWV. TO 
auTa SE Kal ETENA EOTLVY GAAHAWYV TOV HS5N MOAAGKIC ElpNnuEVOV TpdTIOV. Here 
and in the notes that follow the Greek for passages from HA is taken from 
Balme 2002. 


(33) HA Il.1 499a31-499b4. The Greek text reads: nadvta 5€ Ta TETOATIOSa 
OoTWHN TH OKEAN EXEL Kal VEUPWHN Kal Goapka, 6AWS 5E kal Ta GAAG CWa 
OMavta doa Exel MO6ac, EKTOG aVOPWTOVU (EoTL 5E Kal avioxLa): Kal yap ot 
Opvi8Ec Ett UGAAOV TODTO NEMdvVOaoLv. 6 6’ AVOPWoG ToDVavTlov: GaPKWHSN 
yap Exel oxe50v UGALOTA TOD OWHaTOG Ta ioxfa Kal TODG UNnPODG Kal TAC 
KVHUac. 


(34) HA Il.12 503b29-504a3, 5-6, 19-23, 30-32; tr. Peck. The Greek text reads: 
(503629) duoiwc 6’ Evia dpa Kal ol 6PvLBEC Toc EipNnuEVOLC ExOVOL CWotc: 
Kal YAP KEQAANV Kal ADXEVaA MaVT’ EXEL Kal VWTOV Kal TA UNTLA TOD OWHATOG 
Kal TO AVAAOVOV TH OTHBEL: OKEAN SE 500 kaBaTEP AVOPWMOC UGALOTA TWY 
CWwv: MANY KGuMTEt Eic TOUMLOBEV GYOiWcs Toic TETPAMOOLV, WoTIEP ElpNTat 
TIPOTEPOV. XEtpac 6’ ODHSE Md6ac MmpooOlouc ExEt, AAAA TITEPVYAC (Gtov TPdCG 
TA GAAG CHa. Ett SE TO ioyiov Suotov (504a1) UnNpw Wakpov Kal MpOOTIEgUKOG 
Uéxpt OO LEONV Thy yaotépa, Wote SokeEtv StalpobUEVOV UNpov Eval, TOV 
5€ uUnpov WETAED Thc KvAUNG, ETEPSV TL WEPOG.... (a5) MOAVWVUYXOL G’ Eiol 
mMavtEc ol Opvi8Ec, Ett SE MoAvoXiHEic TOd6TMov Twa MavTEC... (al9) otda 6’ 
ol 6pvi8Ec Exovot (htov: ob te yap xEl(An oT’ d66vtTac Exouotv, AAAG PLYXOC, 
oT’ WIA OUTE WUKTHPAG, AAG TODG MdPOUC TOUTWV THY aicdOfoEWV, TOV 
MEV WUKTHPWY EV TH PUYXEL, THC 5’ akofSG Ev TH KEQQAN.... (a30) Ett 6’ OUTE 
moAlSac obTE Telxac EXxovOLV, GAAAG TITEPA: TA SE TITEPA EXEL KAVAOV AMAVTA. 
Kal ODPAV HEV ODK EXOUOLV, OPponvytov BE... 


(35) HA Il.1 501a8-12. The Greek text reads: Eott 5€ kal mEplt TOG d56vTAcC 
TIOAAN Sagopa toic GAAOLG CWotG Kal MPOG ADTA kal MPdC AVOPWMOV. EXEL 
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UEV VAP NdvTa O66vTAcC Soa TETPAMOSA Kal Evalwa KAL CWOTOKA, AAAG 
TPWTOV TA HEV EOTLV AUQWH5OVTA, TA 6’ OU. GOA HEV yap EOTL KEPATOMOPA, 
OOK GUOwSovta EOTLV. 


(36) HA Il.10 502b28-503a1. The Greek text reads: Ta 5€ TETPATIOSa HEV 
WOTOKa SE Kal Evatua [OV5Ev 5E WOTOKEL YEPOatOV kal Evalwov UN TETPATIOUV 
Ov Ff) Gmouv] KEMAANY HEV EXEL KAL ADKEVA Kal VWTOV Kal TA TPAVA Kal TH 
UMTLA TOD OWHATOG, ETL SE OKEAN TIPdGOLa Kal OmiGOLa Kal TO AVGAOYOV TH 
OTNGEL, WOTED TA TCWOTOKA TWV TETPATIOSWV, KAL KEPKOV TA HEV MAELOTA 
uEtTw, OACLYa 6’ EAGTTW. TAaVTA 5E MOAVDEGKTVAG Kal TOAVOXLOA EOTL TA 
ToLAaOTA. Mpdc SE TOUTOLS TA AidONTHPLa Kal YAWTTAV NdvTtTa, MANY O EV 
AiyOmtW KOOKOSELAOC. 


(37) HA Il.10 503a1-5. The Greek text reads: obtoc 52 MapanAnoiwe THV 
ix8bwv TLotv: GAWS HEV yap ol tyOVEC AkaVOWHSN Kai OUK ANMOAEADHEV VY 
EXOVOL THv yYAWTTAaY, Evol SE M&uMav AEiov Kal G5LaP9PWTOV TOV TOMOV UN 
EYKA(VavTL OPO5Pa TO XELAOG. 


(38) HA Il.12 504a5-12. The Greek text reads: moAuWvuxol 5’ Eiol MavTECG 

oi 6pviGEc, Ett SE MoAVOYXLHEic THSTIOV TLVA TAVTEC: TOV HEV yao TMAEloTWY 
Sufpnvtat ot SAKTVAOL, TA SE TAWTA OTEVAVOTOSS EOTL, SinpP@OWyEVOUG 

5’ Exel Kal YwWPLoTOVG Tovbc SaktVAouG. Eiol 6’ Soot aAVTHV WETEWPITOVTAL 
MTAVTEC TETPASAKTVAOL: THETIC HEV yap Eic TO EUTIPODBEDV Eva H’ Eic TO 
OmtoGEV KE(UEVOV ExoUOLV Ol MAEioTOL AVTL MTEPVNC: OACyot 5E TlvEG 500 HEV 
Eumpooev 600 6’ 6rtoGEV, olov Fh KaAOULEVN (uyE. 


(39) HA Il.12 504a31-35. The Greek text reads: kal obDpadv HEV ODK EXOUOLV, 
Opponvbyltov SE, ol UEV UAKPOOKEAEIC Kal OTEYaVOTIOSEC BpaxH, ol 6’ EvavTior 
Uéya. KAL OUTOL HEV POG TH yaoTpl Tobc NdSac ZxovTEC NETOVTAL, Oi 6& 
ULKPOUPPOTIVYLOL EKTETAYEVOUC. 


(40) A dramatic set of such cases, to which Balme has already drawn our 
attention, are the occasional sustained discussions of single low-level animal 
types, such as the chapter on the chameleon (II.Il). In this discussion, for 
instance, Aristotle describes both the external and the internal parts of the 
chameleon together, and even includes information about its activities and 
mode of life, and this survey seems to make comparisons to other animals 
only for purposes of identification. It is clear from the passage (503b19- 
28) that Aristotle (or his source) has dissected the chameleon. Balme very 
plausibly suggests that what we have here is a preliminary stage of the 
Aristotelian investigation, material which has not yet been distributed 

to its proper places, not yet integrated into the separate discussions of 
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external and internal parts of egg-bearing four-footed animals, but merely 
tacked on to the end of one of the discussions into which its material will be 
integrated. But this sits well with our ‘widest class’ hypothesis. After all, one 
cannot reach widest-class correlations before one knows how animals differ 
from each other, but one cannot know that before learning what features 
they in fact have, and these passages reflect just such an earlier stage of 
investigation. 


(41) Zeller 1897, Il.354; Keaney 1968; and Sollenberger 1988, 15-16. (For 
more on the work's title, see Amigues 1988-96, vol. | (1988), xvi-xviii, and on 
the status of the ninth book, see her vol. V (1996). Notice esp. i-xxvii.) 


(42) One such scholar, at the turn of the twentieth century, is C. R. 
Burckhardt (see Peck's note on him in the introduction to his Loeb edition 

of HA, p. li), who would place 486a5-487a10 at the end of the first chapter 
(488b28) (Burckhardt 1905). David Balme argues for its retention at the 
beginning, on the grounds that the treatise properly begins with a survey of 
the different ways animal features may be the same or differ, as a necessary 
prelude to a discussion of these samenesses and differences themselves, 
and notes that these modes of difference are explicitly applied in HA VII 

and VIII to features other than parts, but acknowledges the awkwardness 

of the fact that this application is not even hinted at in the present opening 
passage. | am myself inclined to Balme's view, and note only that, as we will 
see, this diminishes very little the parallel between HP and HA. 


(43) Theophrastus, HP |.1.3 (1-2). The Greek text reads: Taxa 5€ oby OYOlWC 
ONAVTA CHTHTEOV OUTE Ev TOIC GAAOLC 0UO’ Goa MPdC Tv VEVEOLW... 


(44) All translations of passages from HP, and all citations of the original 
Greek, are from Hort's Loeb edition (Hort 1916), unless otherwise indicated. 


(45) Theophrastus, HP |.2.3-4 (3.4-4.3). The Greek text reads: ivec 5& Kal 
MAEBEC KAO’ADTHA HEV AVWVUUG TH SE OMOLOTNTL UETAAAQUBAVOVOL THV EV 

Toic Cwotc Woplwy. ExEt 5€ toWs Kal GAAac Stapopac Kal TAOTA Kal SAWG 

TO TWV MUTWV YEVOG: TOADXOUV yap WoTlEp ELpAKAUEV. GAA’ ErtEl SLA THY 
YVWPLUWTEPWV HETASLWKELV Sei TA AYVWPLOTA, YuWOLUWTEPaA SE TA E(TW 
Kal EUMAVA TH aloBNHoelt, SHAOV OTt KABANEP DONHYNTAaL MEPL TOOTWV AEKTEOV: 
Emlavagopav yap EEQUEV THV GAAWV TIpdOc TADTA HEXPL Md600U Kal MWC EKAOTA 
UETEXEL TAG OWOLOTNTOC. 


Page 41 of 49 Historiae |: Plantarum et Animalium 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


A similar point is made in passing in 1.1.5. Specific comparisons and contrasts 
with animals are made at least in the following additional places in Book I: 
1.3 (four or five times more), 1.9, 1.12 (twice), 2.5 (three times), 4.2, etc. 


(46) Thus, plants may differ in respect of parts, Theophrastus says, in that 
(1) one plant has it, another not (cf. HA 486b11-14—wording very close); (2) 
they are unlike in shape, color, compactness, texture, and the other na8n 
(cf. HA 486a25-b6: many differences ‘lie in the contrasting opposition of 
their ma8nuata, e.g. color and shape’), or in ‘excess or defect’ (UTEpOXH Kat 
EAAELWLC) iN NUMber or size, ‘or, to speak generally, all the above mentioned 
differences are included under excess and defect: for the more and the 

less are the same thing as excess and defect’ (tO yap WGAAOV Kai ATTOV 
bmEpoXH Kal EAAEuptc; cf. HA 486b16-17: TO yao WGAAOV Kal ATTOV OMEpOXAV 
Gv Tic Kal EAAEtWLV BEN); (3) they are differently arranged, e.g., differently 
positioned, or symmetrical or not (cf. HA 486b23-487al). 


(47) nepl Wv tomw Yév einwuEV TPWTOV (487al2-13). Cf. Theophrastus’ use of 
tomwW cited in the sentence to which the previous note is attached. 


(48) HA 1.6 begins: yévn 5& péytota TOV THWV, cic & Sujpntat TAAAG THA, 
Ta5’ Eotiv (‘Very large kinds of animals, into which animals have been 
divided, are these:’). A few lines later (490b16-17) they are in effect 
characterized as cases where one eidoc neptéxet many ev5n. 


(49) 1.3.2ff; cf. above, n.12, for evidence of Aristotle's concern. 


(50) Cf. Arist., Resp. 480b22-24: ‘As for health and disease it is the business 
not only of the physician but of the natural philosopher to discuss their 
causes up to a point’ (tr. Hett). The Greek text (from Ross 1955) reads: mept 
5€ vytetac Kal v6oou OD Ldvov EoTIv taTtTpOD GAA Kal TO MuoLKOD YEXPL TOU 
tac aitiac Einetv. 


(51) Theophrastus, HP |.1.11 (6-9): AAG WGALOTA TADTA OTAPYXEL, KABATEP 
E(pNTat, TOic SEVSPOLC KAKE(VWV OLKELOTEPOCS O HEPLOWOG. POC A Kal THVv 
avapopav tWv GAAwV TOLEioBal Sikatov. 


(52) And that is an oversimplification, as the books on parts review them 
first for external, then again for internal parts; those on generation first for 
copulation, then for mode of generation; and there are at least three distinct 
reviews in HA VII-VIII. 
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(53) For a view of what Aristotle's purpose might be, cf. Lennox 1987a, 

104 n. 30 (2001b, 36 n. 29). Alternatively, the relatively limited amount of 
information available about the bloodless kinds, and/or the way the widest- 
class generalizations fall out, might not call for separate surveys. 


(54) In fact, | believe it is a matter of ‘unsureness’ or inability and 

not a deeper theoretical purpose. H. B. Gottschalk (below, n. 90) has 
commented to me that ‘the unsureness you find in Theophrastus [in HP] is 
characteristic of his thinking’, and refers to D. E. Eichholz's introduction to 
his Theophrastus: De Lapidibus (Eichholz 1965, 5ff.; cf. esp. 7 n.1), and W. D. 
Ross's introduction to the Metaphysics (Ross and Fobes 1929, xxv f.). 


(55) Theophrastus, HP 1.4.1 (1-6): olov Aéyw WEyE9OC Kal ULKPOTNG, 
OKANPOTNG UAAAKOTNG, AELOTNG TEPAXDTNG, PAOLOD POUAAWV TWV GAAWV, 
anAwc Eevbuop@l(a Kal Svovopia Tic, Ett SE Kal KAAALKaPTI(a Kal KaKOKAOTICA 
(‘| mean differences such as those in size, hardness, smoothness, or their 
opposites, as seen in bark, leaves, and the other parts; also, in general, 
differences as to comeliness [eumorphia] or its opposite and as to the 
production of good or of inferior fruit’). On he hole morphe in 1.1.8, see n. 81 
below. 


(56) Hort's tr. modified. This last clause seems a reference to features falling 
under morphé, and any others that belong best with parts but are not 
themselves parts. The Greek text reads: melpatéov 6’ cineiv Tac KATH WEPOG 
Stapopac wo &v KaGdAOVU A~YOVTAG TPWTOV Kai KOLVHC, Elta KAO’ EkaoToV, 
DOTEPOV Eml MAEiov WonEp aAVABEWPOOVTAC. 


(57) In later books Theophrastus sometimes falls into such identificatory 
surveys by type and subtype, especially, | think, for the wilder kinds, which 
would be more unfamiliar to his listeners. Aristotle, too, falls into this at least 
once in HA VIII with birds (cf. chs. 19-28). But the connection of the type 
and subtype survey to the review of animal ethé which is going on in the 
surrounding context seems clear (compare VIII.19-28 with the preceding 
and succeeding chapters). The bird names (cum minimal descriptions) 

are brought in as headings under which facts about their éthé are to be 
classified. These bird-types eventually are to be grouped as they agree, or 
disagree, in ethé (as has already been done, or is about to be done), for 
the other birds, and more generally for the other animals. But however this 
may be, the immediate point is that such kind-by-kind surveys, not clearly 
exemplifying particular differentiae, are rare, certainly in Aristotle, and, | 
think, also in Theophrastus. 
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(58) 491a9, see above, n. 14. 

(59) Tr. Hort, with ‘differences’ for diaphorai. 

(60) My own translation. The ‘things’ are the broad category of parts. 
(61) Cf. n. 70 below. 


(62) See p. 334 below for a more literal translation of the first sentence. 

For similar indications of purpose, cf., e.g., 1.5.4, 1.6.1, 1.6.3, 1.6.7, 1.6.12, 
1.7.3, 1.10.8, 1.14.2. This study of differences, Theophrastus makes clear in 
passing in a remark in Book VII.15.3, is not a study of oddities: MoAAG 6’ av 
tic (ows AGBot Kal ETEPA MEPLTTA. xp SE, WoTEp MOAAGKIC EpNTat, TAC 
i6t6tTH Tac PewpeEtv kal TaC StaMopac TPdC TA GAA (‘Possibly one might 
mention many other eccentricities [peritta]. But as has been repeatedly said, 
we must only study the peculiarities [tas idiotetas] and differences which 
one plant has as compared with others’). (1 have replaced Hort's translation 
of theorein as ‘observe’ with ‘study’, which it seems most often to mean in 
HP.) The concern to study differences in order to make possible explanation, 
which | attribute to HP, can be shown to be manifested in Theophrastus’ 
other scientific works as well. | thus take issue with the thesis maintained 
by John Vallance (in Vallance 1988) that Theophrastus has a special interest 
in perrita. Cf., e.g., De Lapidibus 48 init. (brought to my attention by H. B. 
Gottschalk) with the introduction to Caley and Richards's translation of De 
Lapidibus (Caley and Richards 1956, 9) and De Igne §§ 44 fin., 57 init. Dr. 
Gottschalk suggests that the method of arranging data by differentiae may 
be found even in the Phusikon Doxai. The fragment quoted by Athenaeus 
(IX.387B) from Theophrastus’ ‘Peri Zoion Ill’ is also suggestive: ‘The birds 
have this difference: while some are heavy and do not fly, e.g., francolin, 
partridge, cock, pheasant; [those] immediately can walk and have their 
feathers.’ 


(63) pp. xxi-xxil (xvii-xviil in first printing). 


(64) p. ix. In a 67-page introduction, Einarson says nothing more about the 
aims of these treatises than this. 


(65) (va TpWTOV TAG UNAPXODOAG Stagopac Kal TA OUUBEBNKOTA TMdHoL 
AQUBHYUEV. UETA 5E TOOTO TAC aitiac TOUTWYV TELPATEOV EUPEtV (‘in order 
that we may grasp the differences and #in general# the features that 
belong to all. After this we must try to discover the causes’) (491a9-11; for 
a fuller discussion of this passage, see chapter 12 above, pp. 271-74). David 


Page 44 of 49 Historiae |: Plantarum et Animalium 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


Balme has suggested that the entire methodological passage in I.6 of which 
this is a part may well have been added to HA when it was prepared as a 
lecture course in the Lyceum, to be delivered before the PA and GA courses, 
although actually written after them. 


(66) (AAG SA TAG HEV THV HOPiwy Stamopac Kal TWV GAAWV OLVOLWYV EK TOOTWV 
MELPATEOV BEWPEiv. (We will return to this occurrence of ousia shortly.) Note 
the similar passage at 1.14.2: tac yév obv kata TH LEPN Stapopac NEetpatéov 
EK TOUTWYV BEWPEIV, Where TadtTa are themselves the differences of the 
parts. 


(67) Sc. both those between tree, shrub, undershrub, herb (cf. 1.3.2-3) and 
those between wild/cultivated, flowering/flowerless, evergreen/deciduous, 
etc., which he has just been arguing have fuzzy edges. 


(68) Sc. (from the sentence that follows): and a natural difference between 
wild and cultivated. 


(69) | have not replaced ‘distinctions’ with ‘divisions’, in the first sentence, as 
| have usually been doing, since as Hort notes totadta StatpEeteov is only a 
twofold conjecture, part by Schneider part by Wimmer, for the Aldine Toic 
avtoic aipeteéov. (Neither says what the MSS readings are.) Hort's text is full 
of conjectures by Wimmer and Schneider, many apparently without direct 
basis in the MSS. A new edition of HP surely is a desideratum. [2010: Ask 
and ye Shall receive: the first volume of Suzanne Amigues' eventual five- 
volume edition, in the Budé series, appeared in 1988, the fifth and final 
volume in 2006 (Amigues 1988-2006). As for the opening sentence of I.3.6, 
Amigues reports that the Aldine totic avtoic aipetéov is found likewise in all 
the manuscripts; like Hort, though, she prints Wimmer's Totadta StatpeTteov. ] 


(79) pp. 313-14. Compare in particular Aristotle's injunctions at PA I. 639a15, 
repeated at 644b1, 645b10, and note 645b1: ‘It is necessary first to divide 
off, in relation to each kind, the attributes that belong essentially to all 

the animals #of that kind#, and then to try to divide off their causes.’ (tr. 
Balme, additional clarifying phrase my own). In his note to 645a36-b14, 
which includes this passage, Balme writes: ‘This recapitulates 644a23-b7 and 
639a15-b10, but adds that we should next state the causes of the common 
attributes, i.e. before going on to those peculiar to genera or to species.’ 
Whether Theophrastus’ practice in CP is in agreement with this injunction 

at 1.3.6 is a matter requiring separate investigation, but such passages as 
this, and, for instance, |.5.1 (quoted above, p. 332), make clear that he 


Page 45 of 49 Historiae |: Plantarum et Animalium 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


is sensitive to the issue. (For a fuller discussion of the significance of the 
Aristotle passage [645a36ff.], see chapter 9 above.) 


(71) At 491a11-14, on Lennox's analysis (above, pp. 313-14.). The text there, 
following immediately upon that quoted in n. 65 above, reads: oJtw yao 
KATA PUOLv EOTL MoLEtoBat Tv HEBOSov, UMAapXovONS TH totoptac Thc MEPL 
EKQOTOV: MEPL WY TE YAP Kal EE Wy eivat Set thy andbetEtv, Ek TOUTWV vivETat 
MAVEPOv. 


(72) 1.2.4. The second sentence reads in the original: at yap 6uvapEtc Kat 
WV Xaplv EkaoTtov VoTtEpov PpNnOnoovtat. The yap seems important to our 
discussion, but | am not sure what to make of it. 


(73) The opening words of CP speak only of a study of generation: ‘That 

the modes of generation are several, and how many and what they are, is 
stated in the History. Since not all occur in all [plants], it is proper to divide 
off those that belong to each and on account of what sort of causes, using 
principles drawn from their peculiar ousi/a/. For, our accounts must first of 

all be in harmony with what is said there’ (tr. mine). Compared to GA, it is 
worth noting, the limited explicit attention to the final cause in CP is no great 
surprise, though to many readers Theophrastus has seemed to be one more 
person who, with respect to any cause beyond material necessity, merely 
‘touched on it [in CP I|.1.1] and said good-bye’ (cf. Arist. Phys. IIl.8 198b15). A 
satisfactory analysis of the role of teleology in CP will need to take account of 
its character as a ‘GP’ and not a ‘PP’. 


(74) A clear example is the first paragraph of |.10.8. There are a few others, 
but they do seem few and far between. There are no occurrences of the 
‘redundant quantifiers’ discussed earlier (p. 320), and none of the other 
evidences for Aristotelian preoccupation with widest-class generalizations is 
in evidence in HP |. 


(75) p. 335 (and n. 73). 


(76) ciAnuuevwv SE TOV VEPWV ETA TAOTA ANNTEOV TAC TOUTWV SLapopac: 
obtTWC YAP GUA Kal f OVOla MavEepa Kal A GAN THV VEVwWV POC GAANAG 
S5tdoTAOLC. 


(77) fh vév obv TOV HEYloTtWV oxE6Ov Efpntat: A€yw 6’ olov PiZnc KavAOD THY 
GAAWV. The next line of the Greek is quoted above inn. 72, which is attached 
to Hort's translation of the whole passage. 
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(78) LSJ and Bonitz, Ind. Arist., s.v. 


(79) eiAnuuevwy 6€ Ndvtwv TOV YoplWv we Eimeiv TAG TOUTWV SLAQOPAG 
MELPATEOV AMOSL66vat kal TAG SAWV TWV SEVEOWV Kal PUTMV OvOtac. 


(80) | say ‘at least a subset’ because, in his actual review of differentiae, 
Theophrastus makes a clear distinction between features that fall under 
hé morphé (or hé holé morphé), which are reviewed in 1.12, before the 
present passage, and those that ‘affect the plant's whole being’. However, 
in the preliminary overview in 1.4, from which | quoted earlier and to which 
| just referred, the distinction is less clear (and cf. the summary remark at 
the end of 1.4.3), but is made nonetheless. However, it is made without the 
use of ousia, and seems clearly to be between differentiae on the same 
level, supporting my suggestion that ousi/a in the present passage has no 
metaphysical (or definitional) significance. 


(81) | do not think hé holé morphé, in the interesting line at the close of 1.1.8, 
means anything stronger than we have found it to mean elsewhere (above, 
p. 306). It has the same position in the preliminary survey of differences 
ending there that the discussions of overall features have in the full review, 
and | wonder if a remark in 1.14.3, soon after our first ousia passage, might 
not bear that out: kat mwc Td yE TOLADTA Ev TOIC HEPEOLV AF ODK GAVEL THV 
UEPWV EoTLV (Hort: ‘Now it may be said that such differences are seen in the 
parts, orat least that particular parts are concerned in them.’). But | am not 
sure, and | am not able to explore it here. 


(82) 1.1.1, tr. mine. The Greek text reads: THv Q@UTHV ai YEVEDELC STL HEV EioL 
TAE(ouc, Kal Td6GaL Kal TivEec, Ev Taic Lotoplatc EfpNntat MPOTEPOV-ETEL 5E OV 
MAOAL MAOLV, OikEtWo EXEL StEAEiv Tivec EkdoTOLS Kal 6a Molac aitiac, apxaic 
XPWHEVOUC Taic KATH TAC L6tac ObOtac: EVOL Yap xP GUUgWVEIDBaL TOG 
Adyouc Toic EDPNEVOIC. Here and elsewhere in this chapter, the Greek of CP 
is taken from Einarson and Link 1976-90. 


(83) 11.19.6; Einarson and Link's tr., modified. The Greek text reads: umép 6€ 
TOV GAAWV Soa oupBaivet totic S€vhpoic A Mutoic NELPATEOV EK THV SEVE5OWYV 
METLEVAL Kal BEWPEtV, THVv LS(av oboiav EkdoOTOU AaUPaVvovTaSG Kal THY TAG 
XWPAC MUOLV: EK TOOTWV YAP TH KOLWA AON Kal at KATA VEVN TAPAAAaYyal Kal 
TO APUOTTOV Kal TO OikEeiov EKdoTOLC yivETal PavEPOv. Sei 5E Kal TO SUOLOV 
Kal TO TAVTO SUVaGPat BEWPEIV, MOAAG yaP SOKEt SLAMEPOVTA OD SLADEPELV, 
WOTIEP Kal ETL THWV GAAWY. 
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(84) | have attempted this for Aristotle in chapter 7 above. See also chapter 
10. 


(85) Quoted in nn. 65 and 71 above. 


(86) Though the famous passage in PA |.5 aimed at motivating students to 
the study of animals, even the ‘less-valued ones’, even their insides, argues 
in part from the epistemé such a study will engender. 


(87) Some important pieces of the puzzle can be found, | think, in Bolton 
1987. One wishes, of course, that we had some of Theophrastus’ own 
Posterior Analytics. (Zeller mentions an anonymous scholium [Schol. 

in Ar. 240a47] according to which for Theophrastus ‘definition is 

embraced under demonstration’, and refers to two or three other ‘equally 
unimportant’ testimonia from the commentators concerning definition and/or 
demonstration. His characterization of their usefulness is unfortunately apt. 
Cf. Zeller 1897, Il. 363 n. 1. (See also Fortenbaugh et al. 1992, Part |, 254-60, 
and the brief commentary on these texts in Huby 2007, 154-60.) 


(88) Zeller 1897,II. 351, 355 (and cf. 355 n. 4). 


(89) Diogenes Laertius, Vit. V.39, tr. after Hicks). The Greek text (from 
Long 1964) is: A€yetat 6’ En’ adTOD TE Kal KaAALOBEVOUG TO SGUOLOV 
eimeiv ADLOTOTEANY, OrEP NAdTwWva, KaAHa MpoElONTat, Paoiv einetv Ent 
TE =EVOKPATOUC Kal AVDTOD TOUTOU: PaVaL YaP, TOD UEV OEOMPGOTOU Kad’ 
UTIEPBOANV OEUTNHTOG MaV TO vonBEV EEEPUNVEDOVTOC, TOD 5E vWOPOD Thv 
MUOLV UTGPXOVTOCG, WC TH HEV XAALWOD GEOL, TH 5E KEVTPOV. 


(90) An earlier draft of this chapter was presented to the 1985 Project 
Theophrastus conference, ‘Theophrastus on Science’, at the University 
of London, and was commented on by William Fortenbaugh. My thanks 
to Professor Fortenbaugh, James Lennox, and Mario Mignucci, for very 
interesting discussion, and to Dr. H. B. Gottschalk for kindly providing me 
afterwards with valuable written comments. 
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Charles Darwin's famous 1882 letter, in which he remarks that his ‘two 
gods’, Linnaeus and Cuvier, were ‘mere school-boys to old Aristotle’, has 
been thought to be only an extravagantly worded gesture of politeness. 
However, a close examination of this and other Darwin letters, and of 
references to Aristotle in Darwin's earlier work, shows that the famous 

letter was written several weeks after a first, polite letter of thanks, and was 
carefully formulated and literally meant. Indeed, it reflected an authentic, 
and substantial, increase in Darwin's already high respect for Aristotle, 

as certain documents show. It may also have reflected some real insight 

on Darwin's part into the teleological aspect of Aristotle's thought, more 
insight than Ogle himself had achieved, as a portion of their correspondence 
reveals. 
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Linnaeus and Cuvier have been my two gods, though in very 
different ways, but they were mere school-boys to old Aristotle. 


This famous line, from a letter to William Ogle, the English translator of 
Aristotle's Parts of Animals, has often been quoted as evidence of Charles 
Darwin's respect for Aristotle's biological writings, and thereby as witness 
to the quality of Aristotle's work as biologist. More recently, however, a few 
scholars have sought to dampen our enthusiasm for this letter, suggesting 
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that Darwin was familiar with very little of Aristotle and understood less, 

and that the vaunted letter was merely an extravagantly worded gesture of 
politeness from Darwin to his friend Ogle upon receipt of a gift copy of Ogle's 
just-published translation. 


In this chapter | redeem the famous Darwin letter, and explore the Victorian 
master's actual acquaintance with, and estimate of, the ancient philosopher's 
biological work. 


Making use of two additional letters from Darwin in which Aristotle is 
mentioned, the full text of the Ogle-Darwin exchange, and the occasional 
references to Aristotle in Darwin's earlier work, | argue (1) that the famous 
letter was not the ‘gesture of politeness’, but was a second one, sent 
unsolicited more than a month after a polite but unenthusiastic first letter; 
(2) that it was carefully formulated and meant quite literally; and (3) that 
it reflected an authentic, and substantial, increase in Darwin's respect for 
Aristotle as biologist, based on a careful reading both of Ogle's (p.346) 
Introduction and of the portion of Ogle's translation which Darwin says he 
has read. 


| go on to hypothesize (4) what it was in Ogle's Introduction, and in Aristotle's 
text, that led to Darwin's increased respect; and | close by suggesting (5) 
that, while Darwin had indeed read very little of Aristotle's biological work 
(sadly, he died just two months after this first real encounter with Aristotle's 
text), his famous remark may have reflected some real insight into the 
teleological aspect of Aristotle's thought, and indeed more insight into that 
aspect than Ogle had achieved, as evidenced by a portion of their exchange 
that is rarely cited. 


Let us begin with the famous letter. It reads in full as follows: 
Feb. 22, 1882 


My dear Dr. Ogle, 


You must let me thank you for the pleasure which the 
Introduction to the Aristotle book has given me. | have rarely 
read anything which has interested me more; though | have 
not read as yet more than a quarter of the book proper. From 
quotations which | had seen | had a high notion of Aristotle's 
merits, but | had not the most remote notion what a wonderful 
man he was. Linnaeus and Cuvier have been my two gods, 
though in very different ways, but they were mere school- 
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boys to old Aristotle.—How very curious, also, his ignorance on 
some points as on muscles as the means of movement—I am 
glad that you have explained in so probable a manner some 

of the grossest mistakes attributed to him.—I never realized 
before reading your book to what an enormous summation 

of labour we owe even our common knowledge. | wish old 
Aristotle could know what a grand Defender of the Faith he had 
found in you. 


Believe me my dear Dr. Ogle, 
Yours very sincerely, 
Ch. Darwin1 


The detractors' argument has been set forth most fully by Simon Byl,2 who 
makes the following three points: (p.347) 


Figure 1 


(p.348) (p.349) (p.350) 
1. This is a ‘lettre de remerciments et de compliments’, with a 
‘caractére dithyrambique’ appropriate to such an occasion (he 
notes the reference to Ogle as ‘Defender of the Faith’). As such it 
cannot be counted on to be a reliable account of Darwin's actual 
views. 
2. Darwin's judgment is based mainly on Ogle's introduction. 
Darwin reports in our letter that he has read only a small portion 
of the ‘book proper’, and in a ‘Historical Sketch’ added to the 
Preface in the 3rd edition of On the Origin of Species (1861), Darwin 
had said straightaway that he is not familiar with the writings of 
biologists before Buffon, including in that group ‘authors from the 
classical period’. Indeed, in the notorious footnote to this remark, 
added in the 4th edn. (1866), Darwin, referring to Aristotle's 
presentation in Physics ||.8 of the Empedoclean position on the 
formation of teeth, attributes the Empedoclean position to Aristotle 
himself.3 Thus, Darwin's judgment, even where it is sincere, has 
little value. 
3. And, insofar as Darwin's judgment has any value, we must not 
forget that in this letter he speaks of ‘Aristotle's ignorance on some 
points’, and of his ‘grossest mistakes’ in others. 
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So, Byl concludes, we may cite ‘le mot de Darwin’ only with great 
‘prudence’ and ‘circonspection’. 


Oddly, this assessment itself suffers from insufficient attention to the full 
content, and actual context, of the correspondence in question. Let us try to 
remedy that, examining first the circumstances of the famous letter to Ogle. 


William Ogle (1827-1912) was a physician and naturalist, with classical 
training, whose small but interesting set of publications earned him inclusion 
in the Dictionary of British and Irish Botanists and Horticulturists.4 Darwin 
cites Ogle at several (p.351) places in his writings of the late 1860s, and 
their correspondence appears to have begun in that period. The younger 
man by eighteen years, Ogle was clearly an enthusiast of Darwin's work, 
and in these letters they briefly discuss evidence of Darwin's theories, 

they recommend books to each other, and Ogle occasionally passes on to 
Darwin information about classical authors—both their discoveries and their 
mistakes on various matters of biological detail. Ogle's letters sometimes 
have a deferential quality—he knew he was dealing with a greater mind than 
his own; Darwin in his letters always projects a quiet respect for Ogle as a 
skilled observer and a source of valuable biological and medical information, 
classical and contemporary. 


In January 1882, several months before Darwin's death, Ogle published 
a work entitled Aristotle on the Parts of Animals,5 a translation of the 
Aristotelian treatise (hereafter abbreviated ‘PA’) together with a 35-page 
Introduction and over 100 pages of endnotes.6 On January 17, presumably 
just days after publication, Ogle sent a copy of the book to Darwin with the 
following cover letter: 

(p.352) Dear Mr. Darwin, 


| have given myself the pleasure of sending you a copy of a 
translation of the ‘De Partibus’ of Aristotle; and | feel some 
self-importance in thus being a kind of formal introducer of the 
father of naturalists to his great modern successor. Could the 
meeting occur in the actual flesh, what a curious one it would 
be! | can fancy the old teleologist looking sideways and with no 
little suspicion at his successor, and much astounded to find 
that, while there was actually no copy of his own works in the 
house and while his views were looked on as mere matters of 
antiquarian curiosity, Democritus whom he thought to have 
effectually and everlastingly squashed, has come to life again 
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in the man he saw before him! | have, however, such faith 

in Aristotle as a real honest hunter after truth, that | verily 
believe, that, when he had heard all you have to say on your 
side, he would have given in like a true man, and have burnt 
all his writings; and this pray do, if it so please you, with the 
one volume of them which | send you. 


Believe me, 
Yours truly, 
W. Ogle” 


| will Comment on Ogle's picture of Darwin as a Democritean anti-teleologist 
later, but | want to turn immediately to Darwin's letter of response, which is 
dated the very same day as Ogle's letter, and which preceded the famous 
‘school-boys’ letter by more than a month: 

Jan. 17th, 1882 


My dear Ogle 


lam very much obliged to you for your gift of your Aristotle. 
By turning over the pages | suspect that your Introduction will 
interest me more than the text, notwithstanding that he was 
such a wonderful old fellow.— 


Pray believe me, 
Yours sincerely & obliged, 
Charles Darwin8 


This is the ‘lettre de remerciments’, the ‘gesture of politeness’ as | called 
it above. The famous ‘school-boys’ letter is dated February 22, some five 
weeks later, and, so far as we can tell, is unprompted: the Darwin Archives 
contain no letter from Ogle to Darwin in the intervening period. 


(p.353) 


Figure 2 


(p.354) (p.355) (p.356) (p.357) 


Page 5 of 24 Darwin on Aristotle 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


Figure 3 


(p.358) So Darwin, having written Ogle a polite response, begins reading 
the Introduction. He finds it so fascinating that, contrary to his original 
expectation, he begins reading the translation proper, and about one- 
quarter of the way through he has been so enjoying himself that it occurs 
to him to write Ogle a second letter, thanking him for that pleasure. The 
letter is authentically felt, and not only expresses Darwin's pleasure and 
gratitude, but also describes a change that has taken place in Darwin's view 
of Aristotle. | repeat the opening portion: 

My dear Dr. Ogle, 


You must let me thank you for the pleasure which the 
Introduction to the Aristotle book has given me. | have rarely 
read anything which has interested me more; though | have 
not read as yet more than a quarter of the book proper. From 
quotations which | had seen | had a high notion of Aristotle's 
merits, but | had not the most remote notion what a wonderful 
man he was. Linnaeus and Cuvier have been my two gods, 
though in very different ways, but they were mere school-boys 
to old Aristotle. 


Darwin does not identify why his respect for Aristotle has increased, but it 
clearly has, and in light of that increased respect, Darwin expresses surprise 
at the ‘wonderful man's’ ignorance of certain matters, mentioning the 
muscles and their role in making movement possible. 


Let us ask, then: how accurate is Darwin's letter in reporting his reading and 
his change of view? 


Assuming Darwin read straight through from the beginning, we can certainly 
say that he had read at least 14 percent of the translation itself, and read 
(at least some of) it closely. His mention of Aristotle's failure to understand 
the role of the muscles in facilitating movement provides the evidence for 
this. For, the term ‘muscles’ appears neither in the translation nor in Ogle's 
Introduction, but only in three of Ogle's endnotes, the first two of which 

are consecutive and are together likely to have been Darwin's source. The 
notes are to the opening paragraphs of Book II ch. 1, around 646b19, where 
Aristotle is explaining the final cause of homogeneous parts of animals such 
as flesh (under which, as Ogle points out in his notes, Aristotle subsumes the 
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muscles), and an easy calculation shows that this passage appears almost 
15 percent of the way into the translation itself. Darwin may well have read 
beyond that point, or he may have overestimated the length of what he had 
read so far.9 


(p.359) What about the change in Darwin's view of Aristotle? In Darwin's 
words again: ‘From quotations which | had seen | had a high notion of 
Aristotle's merits, but | had not the most remote notion what a wonderful 
man he was.’ Is this an accurate statement of Darwin's prior view, or just 
rhetorical excess? What was Darwin's view of Aristotle prior to reading Ogle's 
Introduction and the first quarter or so of PA? 


We have already seen that in the historical sketch added to the third edition 
of On the Origin of Species (1861) Darwin says he is not familiar with the 
‘writings’ of the classical authors, including of course Aristotle. Indeed, in one 
of his early notebooks, in an entry dated to 1838, listing things ‘To be read’, 
Darwin writes, ‘Read Aristotle to see whether any my views very ancient?’.10 
Unfortunately, by the time of this edition of the Origin, he still had not done 
so. But of course Darwin never says otherwise. In the sentence to Ogle just 
quoted, he says that ‘From quotations which | had seen | had a high notion of 
Aristotle's merits’.11 But, was this true? 


Yes, very much so, as confirmed by an unpublished letter written three years 
before he received Ogle's book. Dated February 12, 1879, it is in response 
to a letter (which has not been found) from one J. A. Crawley, a Cambridge 
BA of about thirty-five years of age,12 who had apparently asked something 
about Aristotle's biology as found in the original Greek. Darwin writes back as 
follows: 

Dear Sir, 


lam sorry to say that | can give you no information. 


| have forgotten the very little Greek which | once knew. 

Nor have | ever read, to my shame be it spoken, the works 
of Aristotle. From extracts, which | have seen, | have an 
unbounded respect for him, as one of the greatest, if not the 
greatest observers, that ever lived.— 


Dear Sir 


Yours faithfully, 
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Ch. Darwin13 


Here we have a sincere private letter to someone Darwin apparently 
does not know well, if at all, written on no special occasion, in which the 
expression of (p.360) 


Figure 4 


(p.361) praise for Aristotle is structurally and verbally very similar to the 
corresponding one in the 1882 ‘school-boys’ letter. The thought is very likely 
to be the same, and so the greater specificity of the 1879 letter should help 
us to understand the force of the famous 1882 letter: 
1882: ‘From quotations which | had seen | had a high notion of 
Aristotle's merits...’ 


1879: ‘From extracts, which | have seen, | have an unbounded 
respect for him, as one of the greatest, if not the greatest 
observers, that ever lived.’ 


So, prior to reading Ogle, Darwin had not read any of Aristotle's biology 
directly, but he had seen enough ‘quotations’ (or ‘extracts’) from Aristotle in 
the works of authors he had read, to form the impression that Aristotle was 
an outstanding observer. | have tried to confirm that Darwin had formed such 
an impression, by checking the indexes to assorted Darwiniana, including 
the Calendar of letters, and the recent editions of Darwin's published works, 
notebooks, and marginalia. There are not many references to Aristotle, 

but those that are there do note other authors' reports of Aristotelian 
observations, more often to show that some fact that Darwin is reporting 
was known even to the ancients, occasionally to note some detail that 
Aristotle did not know.14 These references confirm what is already clear from 
the 1879 letter to Crawley, that the 1882 letter to Ogle accurately states 
Darwin's view of Aristotle prior to reading Ogle. 


But ‘Linnaeus and Cuvier have been my two gods’. Interestingly, being 

‘one of the greatest, if not the greatest observers, that ever lived’ (1879) 
was not sufficient in Darwin's eyes to place Aristotle in the pantheon. What 
new information was provided, then, by Ogle's Introduction, and the first 
quarter or so of the PA together with Ogle's notes, that resulted in Aristotle's 
apotheosis? 
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(p.362) Before | try to answer this question, let me insist that we are to take 
these words from the 1882 letter very seriously as well. Note first the care 
with which the view is expressed: ‘Linnaeus and Cuvier have been my two 
gods, though in very different ways’. The adverbial phrase is no dithyrambic 
excess. On the contrary, it is quite careful and subtle. 


In what different ways, then? What were Darwin's estimates of Linnaeus 
and Cuvier? To start, | think we must take ‘my two gods’ to mean, ‘my two 
heroes’, ‘the two earlier giants of the field, whose achievements | most 
admire and have wanted to emulate’. The question, then, is why Darwin 
might have granted Linnaeus and Cuvier (and no one else) this status. 
Speculation will be necessary, but let us try to ground it in whatever limited 
concrete evidence is available. 


In the case of Linnaeus, the answer seems reasonably clear. His classification 
system brought significant order to a vast sea of biological data, providing 
the basis for virtually all subsequent work, and it is hard to imagine anything 
else in Linnaeus that could have earned him the exalted status in question.15 
Cuvier is the more difficult case, since he did significant work in several 
areas, including systematics, descriptive comparative anatomy, and 
comparative functional explanation. Although Cuvier's work in systematics 
was of importance to Darwin,16 | venture to suggest that his work in the 
latter two areas, especially the third, was the focus of Darwin's admiration. 


First of all, to idolize Cuvier and Linnaeus for their respective achievements 
in systematics is not to idolize them ‘in very different ways’. In addition, 
| have not come across any explicit praise by Darwin of Cuvier for his 
systematics. On the contrary, there is the following exchange with Huxley 
in 1857. In response to a September 26 letter from Darwin proposing that 
classification should be essentially genealogical, Huxley wrote: 
Cuviers definition of the object of Classification seems to 
me to embody all that is really wanted in Science—it is to 
throw the facts of structure into the fewest possible general 
propositions—This of course leaves out of view & passes by all 
questions of pedigree & possible modifications—dealing with 
existing animals as faits accomplis!7 


(p.363) On October 3 Darwin replied: 
| knew, of course, of the Cuvierian view of Classification, but | 
think that most naturalists look for something further, & search 
for ‘the natural system’,—‘for the plan on which the Creator 
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has worked’ &c &c.—It is this further element which | believe to 
be simply genealogical.18 


There is no sign of admiration here, and perhaps none to be expected for a 
system that, as Darwin here views it, fails to reflect clearly the causes of the 
groupings found in nature.19 


By contrast, on the one occasion | have found where Darwin lauds Cuvier on 
a matter of theory, it is for his position in his dramatically important debate 
with E. Geoffroy Saint Hilaire over the explanatory primacy of morphology 
versus function. In the last section of ch. 6 of Origin, entitled ‘Summary: The 
Law of Unity of Type and of the Conditions of Existence embraced by the 
Theory of Natural Selection’, Darwin spoke of ‘The expression of conditions 
of existence, so often insisted on by the illustrious Cuvier’ and inferred from 
the considerations which establish that both Unity of Type and Conditions of 
Existence are explained by natural selection that: 

the law of the Conditions of Existence is the higher law; as 

it includes, through the inheritance of former variations and 

adaptations, that of Unity of Type.20 


This endorsement of Cuvier over Geoffroy mirrors a very interesting set of 
marginalia in Darwin's copy of Whewell's History of the Inductive Sciences, 
made nearly twenty years earlier. As Edward Manier writes: 

(p.364) Darwin's annotations indicate his flat rejection of 

Geoffroy's general position as it was described by Whewell. 

He marked as ‘clearly wrong’ the passage where Geoffroy was 

characterized as holding that 


the structure and functions of animals are to be studied by the 
guide of their analogy only; our attention is to be turned, not 
to the fitness of the organization for any end of life or action, 
but to its resemblance to other organizations by which it is 
gradually derived from the original type. 


Geoffroy was portrayed as making no use of the concept of 
adaptation and as not taking into account the interaction of 
organisms with their environment. Darwin circled the reference 
to Cuvier's account of the ‘part which the animal has to play 

in nature,’ and drew a line to the marginal comment: ‘this 
qualified is correct. Owing to external contingencies and 
numbers of other allied species and not owing to mandate 

of God.’ Whewell subsequently claimed ‘That the parts of 


Page 10 of 24 Darwin on Aristotle 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


the bodies are made* in order to discharge their respective 
offices** is a conviction which we cannot believe to be 
otherwise than an irremovable principle of the philosophy 
of organization.’ Darwin inserted the comments (at *) ‘born, 
altered’, and (at **) ‘under changing circumstances’...21 


Darwin always prized getting the explanatory priority right, and it was 

Cuvier who stood in Darwin's mind for the primacy of fitness over structure. 
That Darwin also prized descriptive precision is evident everywhere in his 
work,22 and his citations from Cuvier on matters of detail are frequent 
enough, so it would not be unreasonable to imagine that Cuvier's descriptive 
achievements, and those aspects of his work in systematics which Darwin 
did appreciate,23 contributed to Darwin's overall admiration for Cuvier; but | 
would suggest that it was Cuvier's grasp of the fundamental causal priority in 
biological thought that was foremost in Darwin's mind.24 


We may hypothesize, then, that Linnaeus had earned his exalted standing 
in Darwin's eyes for his wide-ranging and in some ways philosophically 
sensitive system of classification, and Cuvier his primarily for the extensive, 
descriptively precise and explanatory functional analysis of animal 
characters. But now Darwin reads Ogle's Introduction, and PA Book | and 
the beginning of Il (with Ogle's notes) and what does he find? First of all, | 
propose, he finds, centuries before (p.365) Linnaeus or Cuvier, both that 
Aristotle had a systematic and plausible scheme of animal classification, 
and that he sought for each part, wherever possible, to identify its function 
in the life of, and so to explain its presence in the body of, the animals that 
possess it. For Ogle's Introduction is in large part a discussion of just those 
two features of Aristotle's work, and the first book of PA is largely concerned 
both with teleological explanation of animal parts, in chs. 1 and 5 (as is II.1), 
and with classification, in chs. 2-4.25 


And one of the striking features of Ogle's Introduction, especially to a 
nineteenth-century reader, is the fresh sense it gives of the breadth—the 
immensity—of Aristotle's undertaking, and of the way he has brought an 
incredible mass of data under theoretical control. No surprise then that a 
careful reader and a great biological mind would write: ‘I never realized 
before reading your book to what an enormous summation of labour we owe 
even our common knowledge. ’26 


This ‘enormous summation of labour’ will inevitably have missed some 
important facts, such as the role of the muscles in facilitating movement, 
but Darwin is focused not on the mistake as such, but rather on his surprise 
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that someone of such genius would make that mistake; that very surprise 

is testimony to respect: ‘How very curious...his ignorance’ on such points.27 
So, Darwin takes interest in Ogle's attempt, across several pages of the 
Introduction, to explain, or explain away, the ‘grossest mistakes attributed 
to him’—the history of Aristotle's text, Ogle suggests, has permitted much 
interpolation, and Aristotle's limited access to certain animals and his ‘habit 
of hasty generalization’ have allowed in some mistakes—and Darwin takes 
pleasure in Ogle's success in explaining all this ‘in so probable a manner’.28 


All of this, to sum up, suggests an authentic respect on Darwin's part for 
Aristotle—even perhaps a growing affection for Aristotle—and one that is well 
(p.366) thought out. The letter is fresh, eager, excited. Darwin had indeed 
read little of Aristotle even to this point, and sadly his death only two months 
later prevented him from reading much further ‘to see whether any my views 
very ancient’; but his limited exposure to Aristotle was not perfunctory, 

and he made very good use of it indeed. While Darwin's exposure was too 
limited to provide by itself strong evidence of Aristotle's greatness, those of 
us who have ample evidence of that greatness from our own study of the 
text can see how acute Darwin's perception was. How unfortunate, not only 
for Darwin, but also for us, that he never got to read very much of Aristotle— 
it would have been a wonderful encounter. 


For, | think myself, to borrow a term from the mathematicians, that there 

is an isomorphism between Darwin's biological vision and Aristotle's—that 
there is much in Darwin's biological theorizing that reflects what one gets 

if one imagines Aristotle having to accept into his system (i) full evidence 

of the evolution of species and (ii) a more powerful biochemistry than was 
projectible in his time. This is particularly true, | believe, on the matter of 
biological teleology—and | want to conclude this chapter by conjecturing— 
and it is only a conjecture—that Darwin may indeed have seen this while 
reading Ogle's Introduction and the first quarter or so of PA, especially I.1 
and the opening of II.1, which he had recently reached when he was inspired 
to write the famous letter. For, if my suggestion is right that Darwin exalts 
Aristotle in part for anticipating Cuvier in studying the way function (within 
environment) determines structure, then Darwin has understood something 
about Aristotelian teleology that Ogle did not. We recall that in his first letter 
Ogle spoke of Darwin as a Democritean anti-teleologist to whose work in 
this area Aristotle, as ‘a real honest hunter after truth’, would respond by 
‘purn[ing] all his [own] writings’. 
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If one reads Ogle's Introduction, one understands how Ogle could think that. 
For he sets out a fundamental contrast between teleology and mechanism, 
putting Aristotle largely on the side of teleology, and Democritus (and in 
effect the Darwinian moderns) on the side of mechanism. The contrast 

is stark; as Ogle writes, starting with the mechanists: ‘One group of 
philosophers there was, who fancied that they found an adequate cause 

in the necessary operations of the inherent properties of matter; while 
another sought a solution in the intelligent action of a benevolent and 
foreseeing agent, whom they called God, or Nature, as the case might be.’29 
The latter would ask, having come upon the marvelous character of, for 
example, the system of blood vessels, ‘What but foresight and intelligent 
purpose can have made these channels throughout the body...?’39 Ogle's 
Aristotle combines elements of the two approaches, since he recognizes 

the limitations material necessity places on teleology, but he is still 
fundamentally a teleologist, who views ‘Nature’ as an ‘intelligent...foreseeing 
agent’. 


(p.367) But, contrary to Ogle's sentiment, Aristotle's natures are not literally 
intelligent, not literally planners, and arguably the philosopher's genius lies 
in plotting a third course between these two pictures, and defending it as 
scientifically legitimate.31 This third course involves the postulation not of 
an ‘intelligent Nature’ but of inherent natures—that is, of natural capacities 
(in Greek, dunamelis) directed at form, capacities for the production of a 
living organism of a particular type that are irreducible to the capacities of 
the elements that constitute such an organism.32 From that perspective the 
isomorphism with Darwin becomes clear, and there is some evidence that 
Darwin himself saw it. 


For it is Aristotle's view that living processes are irreducibly actualizations 
of capacities for self-develooment and self-maintenance, and actualizations 
of ends on that scale of course bring along whatever intermediate states 
are necessary (or best33) for such ends; the intermediate states thus occur 
because they stand in that relation to their end, and not as the result of 
material interactions alone. Animal parts, for example, come to be, and are 
present, because they are needed for the life of the organism in question, 
or because it is better that organisms of that type have this part than not.34 
But as various scholars have pointed out, natural selection makes the very 
same thing true of animal parts in Darwinian theory. For, when they are 
due to natural selection, parts are present in an organism, in just the form 
they are, precisely because their presence has made survival possible or 
has provided for animals that have these parts a survival advantage.35 
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The difference is that, while Aristotle takes it as a basic fact of nature that 
animals come well-adapted, with a capacity to reproduce themselves, Darwin 
offers a mechanism—viz., natural selection—by which well-adaptedness is 
established and maintained.36 


(p.368) What is so interesting for us about this isomorphism (or deep 
underlying similarity) between traditional Aristotelian teleology properly 
understood and the Darwinian version, is that Darwin himself may have 
noticed it. James Lennox, in a very interesting paper entitled ‘Darwin was a 
Teleologist’,37 cites a letter from Darwin to Asa Gray, in response to ‘a brief 
appreciation of Darwin published in Nature, in June of 1874’.38 Gray had 
remarked that Darwin did not destroy teleology, as many friends of Darwin, 
as well as many enemies, had thought, but rather put it on a scientific 
footing.39 Darwin writes to Gray in response: 

What you say about Teleology pleases me especially and | do 

not think anyone else has ever noted that.40 


While the emergence of a new species is the result of very many individual 
cases of natural selection, and not a goal aimed at by the process, selection 
nonetheless does make it the case that the character selected is present 
because it contributes to the life of the organisms possessing it, which is 
the core claim of any teleological theory. Aristotle's teleology is a stronger 
teleology than Darwin's, since Aristotle postulates a primitive or basic 
directiveness on an end, an irreducible (yet non-conscious) directiveness 
built into each ontogenic process, which directiveness cannot be explained 
by reference to anything simpler (such as a series of selections leading to 
parent organisms which then reproduce themselves);41 but against the 
background of a pure Democritean mechanistic world-view, it is the similarity 
between Aristotle and Darwin, not the difference, that one notices.42 


(p.369) And my suspicion is that Darwin noticed it too, as he read Ogle's 
Introduction and PA |.1 and IIl.1—and | suspect as well that although he 
disagreed with Ogle's view of his own relationship to Aristotle, he declined to 
express that disagreement in a letter to Ogle aimed at thanking him so much 
for what had turned out to be so lovely a gift. 


Ogle was very pleased with Darwin's letter, and with the ‘mere school-boys’ 
reference. In his next letter to Darwin, nearly two months later (and his last, 
for Darwin died a few days after that), Ogle wrote: ‘Thank you for your kind 
and eulogistic letter re ‘the parts of animals’. It gave me much pleasure. | 
am glad also to have added a third person to your gods and completed the 
Trinity...’43 
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William Ogle believed that Darwin meant what he said, and that Darwin knew 
of what he spoke; my argument here has been that we should believe these 
things of Darwin too. He did mean exactly what he said, and even on limited 
reading knew quite much of what he spoke. The famous ‘school-boys’ letter 
is a great tribute, and a theoretically sensitive one, across 2,200 years, from 
one great biological master to another.44 (p.370) 


Notes: 


This material, in very preliminary form, was first presented to the 1988 NEH 
Summer Institute on Aristotle's Metaphysics, Biology, and Ethics, at the 
University of New Hampshire, directed by John M. Cooper, Michael Frede, 
and myself. A substantially developed version was read to a conference on 
‘Aristotle's Animals in the Middle Ages and the Renaissance’ in Leuven in 
May 1997; a sketch of the argument appeared as part of my contribution to 
the published proceeding of the conference, ‘Closing Words’, in Steel et al. 
1999. The penultimate version was presented at a History and Philosophy 
of Science Faculty Colloquium at Cambridge University in May 1998, where | 
received helpful comments. It was published in The Journal of the History of 
Biology in 1999. (For further acknowledgments, see the final note below, p. 
369; see also the Preface above, p. ix). The online version of this chapter is 
provided without the images of the Darwin letters that are available in the 
print version, in the full book. 


(1) Cal. 13697; DAR 261.5:19. Darwin letters are cited herein by number 
from F. Burkhardt et al., eds., A Calendar of the Correspondence of Charles 
Darwin, 1821-1882, with supplement (Burkhardt et al., 1994) (‘Cal.’), and 
then by classmark in the Cambridge University Library collection (‘DAR’). 

In two cases the originals are currently held in the Huxley collection in 

the Archives of the Imperial College of Science, Technology and Medicine, 
London, and are cited by that institution's classmark (‘Imperial College, 
Huxley’). My thanks to Pat Corvini for spotting several errors of transcription 
in the version of this letter | originally printed in Journal of the History of 
Biology 32 (1999), 4. | have also found, and corrected, some minor errors of 
punctuation, and transcription of the endings, in my earlier transcriptions of 
subsequent letters. 


(2) Byl 1973; modified version in Byl 1980, xxx-xxxii. Byl's discussion is 
endorsed in Pellegrin 1986, 170 n. 10. Byl will be quoted from the 1980 book 
version. 
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(3) The specific mention of Darwin's unfamiliarity with ancient authors 
occurs only in this first appearance of the ‘Historical Sketch’, but its removal 
from subsequent editions was certainly not due to any additional reading. 
Darwin's citation of the Empedocles passage in the 4th edition footnote was 
supplied by a correspondent, C. J. Grece, as Darwin there indicates; there 

is no reason to think that Darwin himself opened a text of the Physics. The 
letter from Grece does not seem to have survived, so that we cannot tell if 
Grece himself attributed the Empedoclean theory to Aristotle; in a November 
1866 letter (Cal. 5276; DAR 165:220), Grece reintroduces himself as the 
person who ‘a year or two ago’ brought the Aristotle passage to Darwin's 
attention. 


(4) Ed. R. Desmond, 3rd edn. (London: Taylor & Francis, 1977). The 
Dictionary (followed by the Darwin Correspondence Project's Calendar 
(above, n. 1)) incorrectly gives Ogle's year of death as 1905, basing its 
information on Who Was Who: Supplementary Volume 1897-1916, which 
cites 16 May 1905 as the date of Ogle's death. This citation was itself 
apparently based on a death notice which appeared on 17 May in the Times 
of London for one William Ogle, M.D., F.R.C.P. But this notice describes 

the deceased Dr. Ogle as ‘sometime fellow of St. Catherine's College, 
Cambridge’, while the translator of Aristotle's Parts of Animals (PA) is 
identified in all its editions as ‘sometime fellow of Corpus Christi College, 
Oxford’; indeed, the character of the Preface to the 1912 edition of the PA 
translation, in volume 5 of the Oxford Complete Works, suggests that the 
translator was alive at the time the volume (or at least the 1911 fascicle) 
went to press. The suspicion that there were two Dr. William Ogles living in 
England in 1905 is confirmed by the Alumni Cantabridgienses, which reports 
that the Cambridge Ogle was born in 1824, while our Ogle, according to all 
sources, including the Alumni Oxonienses and the Times of London (see 
below), was born in 1827. To make matters worse, the Dictionary of National 
Biography reports a John William Ogle, M.D., F.R.C.P., an Oxford man who, 
as our William, resided in London, and whose years of birth and death were 
the very same as those of the other William Ogle (1824-1905), although 
John William died on August 8 as against William's May 16. Unfortunately, 
some biographical notes regarding our William Ogle attribute some of John 
William's accomplishments to our William in place of some of his own (in part 
because both were associated with St. George's Hospital). It may be thought 
astonishing that there were three English physicians with surname Ogle and 
one forename William, two residing in London in early 1905 and all within 
three years of age of each other, but so it was. That our Dr. William Ogle is 
distinct from the other two, and outlived them both by almost seven years, 
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is confirmed by two sentences of an obituary which appeared on the first 
page of the Times of London of Monday, April 15 1912: ‘We regret that Dr. 
William Ogle died at his residence, 10, Gordon-street, on Friday....In 1882 Dr. 
Ogle published a translation, with introduction and notes, of Aristotle's “De 


mon 


Partibus Animalium”. 


(The second of the two sources the Darwin Project Calendar cites for 
information about Ogle, R. B. Freeman's Charles Darwin: A Companion 
(Folkstone: Wm. Dawson and Sons, 1978), gives 1912 as the year of his 
death, relying very likely on P. Thomas Carroll, An Annotated Calendar of the 
Letters of Charles Darwin in the Library of the American Philosophical Society 
[Carroll 1976], which also gives 1912.) 


(5) Ogle 1882. The only previous translation into English was Thomas 
Taylor's, published in 1810. 


(6) Many of these notes are still valuable; this translation, somewhat revised, 
with many of the notes shortened or omitted, was one of the very first to 
appear in the Oxford translation series, edited by J. A. Smith and W. D. Ross, 
as a separate fascicle in 1911, and as part of vol. v in 1912. It was revised 
yet again by Jonathan Barnes for inclusion, although without the notes, in 
The Complete Works of Aristotle: The Revised Oxford Translation (Barnes 
1984). 


(7) Cal. 13621; DAR 173:10. 


(8) Cal. 13622; DAR 261.5:18. There is some uncertainty whether Darwin 
would have received, and thus been able to respond to the receipt of, Ogle's 
book and letter on the same day they were sent. So it is possible that one 
or the other of the January 17 dates is incorrect. On the other hand, Adam 
Perkins, Royal Greenwich Observatory Archivist at Cambridge University 
Library [and now also the Keeper of Manuscripts and University Archives], 
commented that ‘In the contemporary Royal Observatory correspondence 
of the Astronomer Royal George Airy, | have noted on some occasions just 
this happening, and | have inferred that postal deliveries could be rapid 

and frequent at this period. Airy, a “workaholic”, on one or two occasions 
could write, receive an answer and reply to that on the same day, though | 
think that this only happened when he was writing to people at points on the 
railway network’ (personal communication, October 7, 1997). The matter of 
the two January 17 dates will be addressed by the Darwin Correspondence 
Project when the series reaches 1882. 
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(9) The translation appears on pp. 1-140 of the 1882 edition. The notes 

in question, nn. 9 and 10 on p. 153, are attached to pp. 20 and 21 of the 
translation. The less likely third note, n. 20 on pp. 196-97, is attached to p. 
68 of the translation, nearly 50 percent of the way into ‘the book proper’. The 
copy Ogle sent Darwin is still in the Down House Library; short of forensic- 
type study, it provides no guidance on this question (or others), since it has 
no annotations. On the highly methodic character of Darwin's reading habits, 
see parts (i) and (ii) of the Introduction to Charles Darwin's Marginalia, vol. 1 
(Di Gregorio 1990), xii-xvii. 


(10) Barrett et al. 1988, 325 c267. 
(11) My emphasis. 


(12) Crawley was inadvertantly omitted from the Ca/endar's Biographical 
Register; this information was kindly supplied by Jonathan Topham of the 
Darwin Correspondence Project. A fuller discussion of Crawley and his letter 
will accompany the publication of the letter when the series reaches 1879. 


(13) Cal. 11875; DAR 143:302. 


(14) e.g.: ‘From the time of Aristotle to the present time solid hoofed swine 
have occasionally been observed in various parts of the world.’—Variation of 
Animals and Plants under Domestication (Barrett and Freeman 1988, vol. 19, 
p. 67). (Cf. Aristotle, HA Il. 499b12-13; GA IV. 774b19. Darwin does not here 
indicate his source.) 


‘Tame ducks were not known in Aristotle's time, as remarked by Volz, in his 
Beitrage zur Kulturgeschichte (1852), p. 78’ (Barrett and Freeman 1988, vol. 
19, 256 n. 7). 


‘It appears that Aristotle was well aware of the change in mental dispositions 
in old hens’ (Barrett and Freeman 1988, vol. 20, 22 n. 56). (Cf. with Darwin's 
entire discussion here HA VIII. 6315-20; any of the several authors Darwin 
cites in this note, including C. Waterton and |. Geoffroy Saint Hilaire, might 
have been his source.) 


Darwin read widely in many authors who frequently cite Aristotle, including 
Cuvier, Owen, and |. Geoffroy Saint Hilaire among others, and Aristotelian 
references, as the few citations above suggest, are sprinkled throughout the 
ninetenth-century biological literature. The list of Names and References in 
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Di Gregorio 1990 includes some ten places where Darwin comments on or 
marks a report of an Aristotelian observation. 


Aristotelian information was occasionally also brought to Darwin's attention 
in correspondence, primarily (but not only) by Ogle; cf., e.g., Cal. 1818 (E. 
Blyth, 1856; DAR 98: 112-113 & 117-120), 8705 (Ogle, 1873; DAR 173: 7), 
10167 (Ogle, 1875; DAR 46.2 (series 3): 63-64). 


(15) Indeed, see n. 19 below for some specific evidence that Darwin did prize 
aspects of Linnaeus's systematics. 


(16) So that Ernst Mayr could write: ‘Personally, | think, Darwin admired 
Cuvier as the destroyer of the linear scala naturae. He made it ever so 
much easier for Darwin to construct a branching phylogeny. Accepting 
evolution it was easy for Darwin to break down the branches more finely. 
[And] Cuvier's five embranchements were indeed branches in the Darwinian 
phylogeny’ (personal communication, August 16, 1997). 


(17) Burkhardt et al. 1990, 461; punctuation and emphasis as printed there. 
The letter is not dated. (Cal. 2144; DAR 205.5 (Letters). Darwin's Sept. 26th 
letter is Cal. 2143; Imperial College, Huxley 5:54.) 


(18) Burkhardt et al. 1990, 463 (Cal. 2150; Imperial College, Huxley 5:139). 
Compare the opening section, ‘Classification’, of Origin ch. 14, esp. the third 
paragraph, where however Cuvier is not named. 


(19) By contrast, in the corresponding passage in Origin (see previous note), 
Linnaeus comes in for some implicit praise. In support of the view that 
classification ought to reflect what is explanatorily prior, Darwin writes: 
‘Expressions such as that famous one by Linnaeus...that the characters 

do not make the genus, but that the genus gives the characters, seem to 
imply that some deeper bond is included in our classifications than mere 
resemblance.’ This might well suggest that Darwin's admiration for Linnaeus 
is based not only on the breadth of his classification system, but on his 
grasp of a fundamental fact about how classification ought to be done. (I am 
indebted to James Lennox for bringing the significance of this passage to my 
attention.) Whether the criticism of Cuvier in the letter to Huxley is entirely 
fair is of course a Separate matter. 


(20) He is again ‘the illustrious Cuvier’ in ch. 14 (in the section, ‘Development 
and Embryology’), even when he misses that barnacles are crustaceans. 
The only other eminent to earn that appellation in Origin is von Humboldt, 
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although Darwin uses the terms of several others in other works. The ironic 
note occasionally implicit in today's use of ‘illustrious’ seems completely 
missing from the nineteenth-century citations in the OED, s.v. illustrious, and 
each of Darwin's uses seem a Straightforward acknowledgment of deserved 
high standing. 


(21) Manier 1978, 53. The Whewell annotations are to Whewell 1837, Ill. 462, 
467: cf. Charles Darwin's Marginalia, vol. | (Di Gregorio 1990), p. 868. 


(22) Cf. esp. the Introduction to Charles Darwin's Marginalia, vol. | (Di 
Gregorio 1990, xii-xiv). 


(23) Above, n. 16. 


(24) In these features of his work Cuvier is himself apparently influenced 

by an extensive and careful study of Aristotle, on whose biological writings 
he heaped praise. Speaking, for example, of Aristotle's Historia Animalium, 
Cuvier wrote: ‘I cannot read [this work] without being ravished with 
astonishment. Indeed it is impossible to conceive how a single man was able 
to collect and compare the multitude of particular facts which underlie the 
numerous general rules and aphorisms contained in this work and of which 
his predecessors never had any idea’ (Cuvier 1841, |. 146-147 [translation by 
G. H. Lewes 1864, 269]). See also Cuvier 1841, 14/7ff. 


(25) Strictly, these chapters are concerned with the method of establishing 
definitions rather than with any method of establishing a hierarchical 
classification scheme; but it was standard in Ogle's time to read them 

the latter way, and Ogle indeed does so in his notes (as he did in his 
Introduction); Aristotle's text is so abbreviated, and otherwise difficult, that 
Darwin would certainly have relied heavily on Ogle's Introduction and notes. 


(26) In a letter to Ernst Mayr, commenting on the issue raised in this chapter, 
Michael Ghiselin writes, ‘I think that Darwin admired Cuvier, Linnaeus, and 
Aristotle for their capacity to reduce large bodies of material to intelligible 
order. Lyell, whom Darwin also admired, had the same ability’ (August 6, 
1997, cited by Mayr, above n. 16; quoted here with Ghiselin's permission). 
This is very likely part of the overall picture, as | suggest above in the case of 
Linnaeus. 


(27) Indeed, perhaps it was Darwin's very surprise at the thought that 
someone of such impressive genius could have missed the function of the 
muscles that made him realize ‘what a great summation of labour we owe 
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even our common knowledge’. Perhaps, too, this very sequence of thought, 
stimulated by his reading of Ogle's notes on muscles, almost one-quarter of 
the way into ‘the book proper’, began the reflections which sparked Darwin 
to write the famous letter. 


(28) Ogle 1882, xi-xix. Byl is confused in thinking that Darwin simply accepts 
as Aristotle's ‘the grossest mistakes attributed to him’; on the contrary, the 
attribution of most of these is disputed by Ogle (xi-xiii), and this is part of 
what Darwin finds ‘so probable’. So, based on my argument so far, Byl's first 
and third points (above, p. 350) fail. | comment on his second point below. 


(29) Ogle 1882, i; my emphasis. 
(30) Ogle 1882, i. 


(31) Indeed, as James Lennox has reminded me, Aristotle was aware of, and 
clearly rejected, a teleological picture of just the sort Ogle describes, viz., 
that of Plato's Timaeus. See Lennox 1985d. 


(32) Cf. chapter 1 above. In the next paragraph | drastically summarize key 
aspects of my account, presented much more fully there, especially in the 
chapter's ‘Postscript’ 1986, secs. | and Ill. 


(33) Given that Aristotelian ends are optimally structured: see chapter 8 
above, pp. 191-92. 


(34) PA I|.1 640a33-b1, Il.2 648a13-16, III.8 670623-24, GA 1.4 716a12-21 and 
ff., etc. 


(35) On the tense shift, from ‘has made’ to ‘makes’, see Wright 1976, 87-90 
and Binswanger 1990, 120-26. 


(36) Darwin differs also from Aristotle in (i) insisting on a greater variability 
in environments for a given population than Aristotle was aware of, and 
(ii) recognizing, as Aristotle did not, that a slight variation in the structure 
and functioning of animal parts within populations in a given environment 
frequently make a difference to survival and reproduction. 


An even closer connection between Aristotelian and Darwinian teleology 

has been argued by David Depew in Depew 1997, n. 3, although | think his 
account gives insufficient attention to what is for Aristotle the basic fact 

that animal forms come well-organized. In Aristotle's account of generation 
(which Depew rightly praises), the reproductive process operates to replicate 
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these basic forms, so that it is these well-organized forms’ actual presence 
in the parents (e.g. the chicken) which explains both their presence as 
potentialities in the developmental stages of the offspring (e.g. the egg), and 
the elemental interactions involved in their subsequent re-actualization, and 
not the other way round (PA |. 640a22-26). But Depew is right to embrace 
the view that it is the developmental base of Aristotelian teleology that links 
Aristotle with Darwin here. 


(37) Lennox 1993. 
(38) Ibid., 409. 


(39) ‘let us recognize Darwin's great service to Natural Science in bringing 
back to it Teleology; so that instead of Morphology versus Teleology, we 
Shall have Morphology wedded to Teleology’ (from Gray's ‘Charles Darwin: A 
Sketch’, in Dupree 1963, 237). 


(40) Cal. 9483, June 5, 1874. Cited by Lennox (1993, 409) from Francis 
Darwin's The Life and Letters of Charles Darwin, 3 vols. (F. Darwin 1887, 

lll. 189; Lennox's ‘308’ is a reference to The Autobiography of Charles 
Darwin and Selected Letters, the 1958 Dover reprint of F. Darwin's 1892 
abridged edition of Life and Letters.) It is not clear, however, that either 
Gray or Huxley (whose remark similar to Gray's is cited by Francis Darwin in 
F. Darwin 1887, ii. 201) understood the connection between teleology and 
selection as Darwin did; indeed it is quite clear from the latter citation that 
Huxley did not. Gray's statement remains, however, something that Darwin 
could endorse. 


(41) Cf. chapter 3 above, pp. 71, 73, 83, 88. 


(42) The dispute between James Lennox and Michael Ghiselin whether 
Darwin is to be counted a teleologist seems to turn on this issue. (Lennox 
1993, Ghiselin 1994, Lennox 1994). Ghiselin appears to conceive teleology 
as involving essentially this sort of primitive directiveness—either by a 
conscious agent or by an irreducible nature; he wants to stress that, by 
contrast, the better-adapted organisms that result from natural selection 
are not, in that sense, aimed at. Lennox's view seems to be that so long as 
features are present because they render the organism more fit, teleology is 
present. | think myself that we need to distinguish a stronger and a weaker 
(but still philosophically and scientifically substantial) sense (or type) of 
teleology. In the stronger sense, Aristotle is, but Darwin isn't, a teleologist; 
in the weaker (but still substantial) sense, both Aristotle and Darwin are, 
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while Empedocles and Democritus aren't, teleologists. (Ghiselin seems to 
hold that the weaker sense has no legitimacy as a conception of teleology, 
but in my view the literature Lennox cites in his paper makes clear that it isa 
legitimate, and important, conception.) 


This issue is complicated by the fact that various opponents of Darwin, 

such as von Baer, who thought natural selection unable to account for the 
extensive ‘correlation of variations’ to be found in nature, and opted for a 
teleological thesis according to which the results of evolution are indeed 
aimed at, characterized Darwin as having abandoned teleology a/together. 
But Darwin clearly did not think he had, and this has generated much 
confusion (on which see also Beatty 1990). On von Baer's critique of Darwin, 
cf. Russell 1982, 238-45 (and ch. 13 generally), and Lenoir 1989, ch. 6. 
Distinguishing stronger and weaker senses (or types) of teleology would help 
to sort out both the historical and the philosophical issues here. 


(43) Cal. 13767; DAR 173:11. 


(44) [2011:] The Darwin letters are quoted from the Darwin Archives with 
the kind permission of the Syndics of Cambridge University Library. | thank 
Adam Perkins, now Curator of Scientific Manuscripts, CUL Department of 
Manuscripts and University Archives, for his advice and assistance in this 
matter. 


[1999]: For research assistance and comments, | would particularly 

like to thank Frederick Burkhardt and Jonathan Topham of the Darwin 
Correspondence Project, and Adam Perkins of the Department of Manuscripts 
at Cambridge University Library, who were all most generous with their time 
and expertises. Alan C. Bowen and Kelly Smith provided useful comments 
and/or research assistance as well. James Lennox, David Depew, Ernst Mayr, 
and Michael Ghiselin, each of whom knows vastly more about Darwin than | 
do, were very generous in supplying comments to an amateur—but perhaps 
they recognized that | have indeed found Darwin, as | have always found 
Aristotle (if in a much deeper way), extraordinarily lovable. 
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Abstract and Keywords 


Aristotle was not (as is often said) an ‘armchair theorist’ who ‘held back the 
course of science for two thousand years’. And though he was a brilliant 
and careful observer, some of whose findings were not rediscovered until 
the nineteenth century, his greatness as a scientist does not lie in that. His 
greatness lies rather in the systematic and explanatory character of his work 
— in, broadly speaking, the methodology he practiced. It lies, specifically, 
in: the range of data he collected, and the care with which he collected it; 
the systematic way he organized that range of data; the way he explained 
(largely teleologically, in biology) the data he collected and organized; 

and the way he organized his explanations into a comprehensive body of 
scientific understanding, which was empirically based and revisable as new 
knowledge was discovered. 


Keywords: Aristotle, biology, science, explanation, teleology, empirical 





THESIS 


Aristotle was not an ‘armchair theorist’, spinning theories out of his head, who ‘held 
back the course of science for two thousand years’. And though he was a bniliant and 
careful observer, some of whose findings were not rediscovered until the nineteenth 
century, his greatness as a scientist does not lie in that. His greatness lies rather in the 
systematic and explanatory character of his work—in, broadly speaking, the methodology he 
practiced. It lies, specifically, in 


- the range of data he collected, and the care with which he collected it; 

- the systematic way he organized that range of data; 

- the way he explained the data he collected and organized; and 

- the way he organized his explanations into a comprehensive body of scientific 
understanding, which was empirically based and revisable as new knowledge was 


discovered. 
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Aristotle's biological works comprise over 25 percent of his surviving corpus. 
| have spent a good part of the last thirty-five years with those treatises. 
What first brought me to Aristotle's biological works was the question of 
what can be learned from them about Aristotle's philosophy—especially his 
metaphysics, natural philosophy, and philosophy of science. But a dramatic 
side benefit of this study has been an awareness of the power of these works 
as science. 


That power comes | think from a powerful vision on Aristotle's part of what 
science should be, plus a brilliant, persistent, probing, analytical, and 
synthesizing (p.372) mind which has allowed him to put a major part of 
that vision into practice. It's the picture of Aristotle's practice as a scientist, 
as manifested especially in his biological works, that I'd like to talk with 

you about now. Against a common view that Aristotle was, as it's said, an 
‘armchair theorist’, who—it's also said—‘held back the course of science for 
2,000 years’ (not to mention other faults of late ascribed to him), | want to 
offer a very different verdict. 





THE SURVIVING BIOLOGICAL CORPUS 
The ‘big three’: 
1. History of Animals (HA) 
2. Parts of Animals (PA) 
3. Generation of Animals (GA) 
Minor works: 
4. Progression of Animals (IA) 
5. Motion of Animals (MA) 
Studies of the basic life-capacities: 
6. On the Soul (An.) 
7. Parva Naturalia (‘short nature studies’) (PN) 


(a) Sense and Sensible Objects 

(b) Memory and Recollection 

(c) Sleep and Waking 

(d) Dreams 

(e) ‘Divination’ in Sleep 

(f) On Length and Shortness of Life 

(g) On Youth and Old Age, Life and Death, and Respiration 


[Some manuscripts place 4 and 5 between 7e and 7f.] 











The overview | provide will, | hope, be of use to those interested in the 
question of Aristotle's rightful place in the history of science—but also to 
those interested in his philosophic thought, for suggestions regarding the 
relationship of his scientific practice to the theory of science he presents in 
the Posterior Analytics and elsewhere. My own view is that the connection 
between the biology and the Posterior Analytics is very close. | believe 

that there are close connections as well between the biology and the 
Metaphysics—and between the biology and the theory of soul in the De 
Anima (which literally means ‘On the Soul’); indeed the De Anima is, among 
other things, a study of the basic life-capacities. | can only touch on these 


Page 2 of 35 Aristotle as Scientist: A Proper Verdict 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


more philosophical connections here. For those who wish a fuller picture, 
perhaps | may be permitted to recommend my favorite book on the subject: 
Philosophical Issues in Aristotle's Biology (Gotthelf and Lennox 1987). Our 
focus today is on Aristotle as scientist. So, let us begin. 


There are actually several traditional pictures of Aristotle as scientist that 

| want to reject, so let me begin with those. The first and perhaps most 
common view is the (p.373) one I've already mentioned, that of Aristotle as 
non-scientist—as an ‘armchair theorist’, who spun theories out of his head— 
or out of his philosophy—or out of the pre-philosophical beliefs and biases of 
his culture. In all its different forms, this is a picture of a thinker not properly 
constrained by evidence. Sometimes the complaint is directed towards later 
thinkers under the sway of Aristotle's authority. The symbolic image here 

is that of the Renaissance schoolmen, supposedly Aristotelian, who refused 
to look through Galileo's telescope at the moons of Jupiter, which were 
Supposedly not permitted by Aristotle's astronomical science.1 


(p.374) A second picture, arising more in reaction to Aristotle's biological 
work than to his physics and astronomy, is of Aristotle as pre-scientist. 

His forte, we are told, was the collection of data about animals, and the 
classification of animals based on that data—that is, the groupings of animals 
into a hierarchy of classes: as we now call them (in English), species, genus, 
family, order, etc. This is a view common to older philosophy of science 
textbooks, in which Aristotle's practice is offered as an example of the 
preliminary stages of science. Preliminary—because real science begins with 
the producing of theories about the data, theories that attempt to explain the 
data. Aristotle offers no such theories, we are told, and thus leaves us in the 
anteroom of science (which is at least better than the former picture, which 
has Aristotle diverting us at the door and leading us into the muck of a priori 
non-science).2 


A more positive-spirited verdict, especially among biologists interested in the 
history of their discipline, represents a third picture of Aristotle as scientist: 
this is the picture of Aristotle as brilliantly sensitive observer. According to 
this picture, Aristotle is praised for particular observations which were not 
rediscovered until quite late in modern biology, in some cases not until the 
nineteenth century. Occasionally the praise extends to Aristotle's descriptive 
method quite generally, or to his anticipation of particular principles (not just 
particular observations) of contemporary biology. This picture goes back at 
least to the great early nineteenth-century French biologist, Georges Cuvier, 
who once wrote: 
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(T1) | cannot read this work [Aristotle's History of Animals— 
the largest of his biological treatises] without being ravished 
with astonishment. Indeed it is impossible to conceive how 
a single man was able to collect and compare the multitude 
of particular facts implied in the numerous general rules 
and aphorisms contained in this work and of which his 
predecessors never had any idea.3 


(p.375) 


oS RSSONS 





Figure 1.Parasilurus aristotelis. 


Aristotle does deserve praise for such observation, and for his careful 
selection from reports by others of their observations, so let me take time 
out to give you some examples. The three most famous have to do with: (i) 
the catfish, (ii) the octopus, and (iii) the placental dogfish. 


(i) The catfish 


(T2) Among the river fishes, the male glanis [a species 

of catfish] takes great care of the young. For the female 
separates from them after giving birth, but the male stays by 
and guards the eggs wherever the most part of the spawn has 
set; he confines his defensive efforts to warding off the other 
small fishes from stealing the embryos; and this he does for as 
many as forty or fifty days, until the embryos have grown and 
can make their escape from the other fishes. He is recognised 
by the fishermen wherever he happens to be on guard, for 

in warding off the small fishes he darts at them and makes a 
sound and a murmur. He stays by the eggs with such devotion 
that the fishermen, on every occasion when the eggs adhere 
among deep roots, draw them up to as shallow a place as they 
can; but all the same he does not desert the embryos but, if it 
so happens, gets caught quickly by means of the hook because 
he is snapping at the small fishes that approach; but if he is 
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experienced and used to biting hooks he still does not leave 
the embryos but crushes the hooks with the hardest of his 
teeth and destroys them.4 


In this passage, which is from the treatise Cuvier referred to, the History of 
Animals, Aristotle reports that in the catfish (called glanis in Greek), once 
the eggs are deposited the female swims off and the male stands guard over 
the spawn. This is in fact not true of the large European catfish with which 
early modern zoologists were familiar, so they dismissed Aristotle's claim. 
But the famous nineteenth-century Swiss biologist, Louis Agassiz, who had 
emigrated to America, discovered there a species of catfish in which the 
male did just that. He remembered his Aristotle and contacted a colleague in 
Greece, whom he asked to look further. Sometime before 1857 this colleague 
found in a northern Greek river, often (p.376) referred to by Aristotle (the 
Achiloos River), a smaller species of catfish in which the males protected the 
young in just the way reported, and sent over to Agassiz a specimen of that 
species. Agassiz was entitled to give the fish its official Latin name, and he 
chose Parasilurus aristotelis (see Figure 1). For that reason, it is often called 
‘Aristotle's catfish’—which is perhaps why the catfish is smiling!> 


(ii) The octopus 


Next, in two passages in the History of Animals, Aristotle speaks of the 
reproductive habits of the octopus family. In one place, in his own voice, he 
reports that: 

(T3) The octopus uses its tentacles both as feet and as 

hands...The last of them, which is very sharp and is the only 

one which is whitish in color and bifurcated at the tip... This one 

it uses in the act of copulation.6 


Later, he mentions, more cautiously, a view of others, probably fishermen, 
about this tentacle: 
(T4) Some say that the male octopus has a sort of penis 
(aidoiodes ti) on one of his tentacles...and that the whole of 
it is attached up as far as the middle of the tentacle, which it 
thus admits into the ‘nostril’ [elsewhere called the ‘funnel’] of 
the female.7 


The subsequent history is what one historian calls ‘a comedy of errors’.8 
First, a few facts. (Consult Figure 2 on the following page.) One tentacle /s in 
fact specialized (p.377) 
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An Octopus, with hectocotylized 
arm, 


Figure 2 


for sperm cell transfer in all octopods, and is indeed inserted into the mantle 
of the female. In several genera, in which the male is much smaller than 

the female, the arm, which as pictured becomes quite thin in the outer half, 
actually breaks off and is left there. In 1827 a female was discovered with a 
small thin body attached to it. The zoologist thought it was a parasite. Ten 
years later, after looking at five such specimens, Cuvier, whom we have 
already met, agreed, held it was a new genus of parasite, and even gave 
ita Latin name. (The name he chose, by the way, was based on its looking 
like a small version of an octopus' arm!) Fifteen years late a Swiss zoologist 
decided it wasn't a parasite, and was connected with reproduction, but that 
it was the whole male of the species, busily engaged in intercourse! A year 
or so later, a German zoologist, Henri Muller, got it right,2 and within a year 
or so after his studies, a colleague showed him Aristotle's report—the earlier 
notice of which might have saved Muller some time and his predecessors a 
good deal of embarrassment. (p.378) 
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Figure 3. Dogfish with placenta-like structure. 
(iii) The placental dogfish 


The third case is the placental dogfish, the so-called ‘smooth 
dogfish’ (Musteles laevis), a species of shark whose thin eggshell is soon 
absorbed inside the womb leaving the embryo to develop live inside, 
attached by a sort of umbilical cord to a placenta-like structure. 
(T5) The so-called smooth dogfishes have their eggs between 
[the parts of] the uterus...[T]he young are produced with the 
umbilical cord attached to the uterus, so that...the embryo's 
condition appears to be similar to what is found in four-footed 
animals...Each embryo has a chorion and membranes of its 
own round it, just as in the four-footed.10 


A seventeenth-century zoologist made the same identification but his 
work was not generally known, and the information was not circulated 
until another zoologist named Muller, this one Johannes Muller, described 
the whole structure in (p.379) detail in an 1842 monograph, in which he 
compared favorably Aristotle's report with his own find.11 


There are many other examples. In the History of Animals Aristotle describes 
the stages in the development of the chick embryo. Some forty years 
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ago, Jane Oppenheimer, then a well-known American embryologist and 
historian of embryology at Bryn Mawr College, prepared, for an Aristotle 
conference, an exhibit of eggs, each opened at the day of development 
Aristotle described, and showed us how astonishingly accurate Aristotle's 
reports were.12 And so on. (There are some Serious misreports as well— 
Aristotle sometimes treats as reliable reports that weren't, or is occasionally 
misled by some point of theory13—but biologists who have examined his 
work as a whole remain astonished by his successes.) 


Now, the range, accuracy, and subtlety of data Aristotle collected /s 
impressive, and the quality of his method of collection will form part of 

my verdict: Aristotle's work was so important here that much modern 
zoology from its beginnings in the sixteenth century, and even well into the 
eighteenth, took off explicitly from Aristotle. But it's wrong, in assessing 
stature as scientist, to focus on isolated observations, or even just on the 
quality of descriptive studies—for a collection of observations by itself is 
only science at its beginnings. Aristotle's greatness lies in his organization 
of his data—not just in its range and accuracy—and in his use of his data so 
organized to understand the world of animals, to explain why animals are as 
they are. 


For this is always Aristotle's aim: to understand fully what animals are (i.e., 
what features they have), and why they are as they are. How he thinks we 
are to do that, we'll discuss, but let me indicate in advance why | reject the 
traditional pictures. 


First, the ‘armchair theorist’ view. Our friend Parasilurus aristotelis, and 

his octopus and dogfish companions, suggest the implausibility of this 
picture. In fact, as I'll illustrate shortly, Aristotle's theories in biology are 
consistently and essentially based on observations—his own or carefully 
sifted reports of observations by others. (This is true not only in biology but 
also in the sciences for which Aristotle is less praised, such as astronomy 
and meteorology and physics generally, although there won't be time for us 
to get into that.14) The ‘non-science’ charge, as (p.380) you'll see, is simply 
absurd, and comes from those who simply have not read Aristotle's biological 
works. 


But so, too, is the ‘pre-science’ charge—namely, that Aristotle was only 
collecting data about animals, perhaps as a vehicle for a system of 
classification—and wrong on two counts. First of all, much of Aristotle's 
biological writing is clearly explanatory in aim: the treatise called the Parts 
of Animals is full of functional explanation of animal organs and tissues; his 
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great work called the Generation of Animals is full of explanation, of why 
animals reproduce to type (deer coming from deer, Aristotle's catfish from 
Aristotle's catfish), and of why many offspring resemble their particular 
parents, and why others don't but resemble only a grandparent—or resemble 
no one in the family at all, and so on. It's only in the History of Animals (HA), 
which we have already met, that Aristotle presents how things are without 
explanation as to why they are that way—and even here the ‘pre-science’ 
picture is wrong, in ways worth noting, for these ways point us towards 
important aspects of Aristotle's methodology and aims in his scientific 
enterprise. 


To start, what we find in HA is not a ‘natural history’ as we have known those 
in the nineteenth and twentieth centuries: they are descriptive surveys, 
reporting selected facts of importance or interest about animals, species 

by species, the species themselves grouped by the larger animal kinds to 
which they belong. But the HA is not organized by animal kind; it's organized 
rather by animal feature. The parts are discussed first, then the activities and 
broad ways of life, then the dispositions (more about this in a moment). And 
Aristotle's reports of data are highly selective: he clearly knows more about 
at least some of the animals than he is saying, so he must have a purpose in 
mentioning only those features he does mention. What that purpose is we'll 
have to see; but it's not mere description for description's sake—it's not to 
produce an animal encyclopedia. 


Second, his aim is not ‘classificatory’ in the sense usually meant, i.e., not 
taxonomical, with levels of groupings, each animal placed under a sequence 
of ever-wider animals: recent work has shown that Aristotle's works do 

not contain, or presuppose, such a systematic hierarchical classification of 
animals, nor do they immediately aim at one. The taxonomical schemes 
imputed to Aristotle by writer after writer are simply not there. He does 
speak several times of the ‘very large kinds’ (in Greek, megista gene) of 
animals—birds; fishes; cetaceans (the water-mammals); ‘the four-footed 
live-bearing animals’ (our mammals less man); ‘the four-footed egg-laying 
animals’ (roughly our reptiles and amphibians less the snakes); then, the 
‘soft-bodied’ bloodless animals (octopus, squid, etc.); the ‘soft-shelled’ 
bloodless animals (lobster, crab, shrimp, etc.); the ‘hard-shelled’ bloodless 
animals (oysters, clams, snails, etc.); and the ‘insects’ (including spiders). 
And he uses these groupings in his study of animals throughout HA. But 
he sometimes groups animals differently—and in any case does not intend 
these groupings to be exhaustive: man and snakes, for instance, don't fall 
under any of the ‘very large (p.381) kinds’. Furthermore, Aristotle has no 
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vocabulary for fixed classificatory levels, as we have ‘species, genus, family, 
order’, and so forth. His only terms are genos and eijdos, from which (via 
Latin) the English ‘genus’ and ‘species’ come, but he uses these terms at 

all levels of generality: genos is his basic term for an animal group, and 

can be used at any level, from the genos of animals to a certain genos of 
sheep (we might say ‘variety’); the best English translation is not ‘genus’ 
but kind. The term suggests a kinship, a commonality of some sort or other, 
but it might be a quite loose commonality, and he will even sometimes 

use it for a group of animals that share a single feature, such as the genos 
of animals with bladders; there it is not what philosophers call a ‘natural 
kind’ (a group of animals that possess a common nature) but just a ‘class’. 
The term eidos, when it designates a group, virtually always refers to it as 

a subdivision of some genos, and since genos can be used at any level of 
generality, so can e/dos (below the highest level). But what is most striking is 
that these intermediate levels are for the most part not filled in: Aristotle is 
not particularly concerned to identify intermediate kinds, and in fact several 
times comments on the difficulty or even impossibility of doing so.15 


In sum, then, whatever is going on in the History of Animals, it is not 
descriptive natural history (though it is in part descriptive), and it's not 
hierarchical classification (though Aristotle does believe that every animal 
is ‘of a specific kind’ and does recognize certain larger kinds).16 The ‘pre- 
science’ view is thus wrong, even for HA. 


What, then, /s his aim in HA, and how does that aim fit into his overall 
conception of the proper study of animals? Well, what does he say about 
this, in HA itself? Aristotle begins the treatise with a survey of the ways 
in which animal parts can differ or be the same, biologically speaking: for 
example, ‘exactly the same’, as human nose to human nose; ‘the same in 
kind but varying in degree or ‘the more and the less’, as human nose to 
horse's nose; ‘the same only by analogy’, when the structure and materials 
are different but the function is the same, as bird's feathers to fish's scales. 
So he's interested in how animals differ or are similar. Then he notes that 
(T6) Animals differ with respect to their modes of life and their 
actions and their characters as well as their parts...17 


—that is, the differences fall into one or another of these four categories 
—and then he goes on to illustrate the sorts of difference, i.e., the sorts of 
feature, one can find in these various categories. Then comes this passage: 
(p.382) (T7) We have stated these things in this way now— 
in outline form—to provide a taste of the range and sorts of 
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things we must study; later we will have to speak in greater 
detail, in order that we might grasp the differences and in 
general the features that belong in every case. After this 
we must try to discover the causes. For that is the natural 
way to pursue such an inquiry, once one has completed 

an investigation (historia) concerning each of these: for it 
becomes apparent from this investigation both about which 
things the demonstration must be, and from which things it 
must proceed.18 


That is, from this historia we are about to embark on we will be in a better 
position to tell which features are causally primary—are those ‘from which’ 
the others (the ‘about which’) are to be explained. Why we will be ina 
better position to identify causes after we've done the historia we will see 
Shortly. ‘Historia’, by the way—accented on the next-to-last syllable—is the 
Greek word from which come the Latin ‘historia’ and the English ‘history’, 
so Aristotle is referring here to the material that is to come in the treatise, 
the title of which, in English is literally ‘The Histories Pertaining to the 
Animals’ (Ta Peri Ta Zola Historiai). 


The aim of the treatise is given by the words ‘in order that we might grasp 
the differences and in general the features’—the features which animals 
have and how these features differ from each other. ‘After this we must try 
to grasp the causes’—why these features are present in those animals that 
have them. Why this feature in this animal, that feature in that one? For 
example, why do camels, cows, deer, etc. have four stomachs (or: a stomach 
with four compartments), but dogs, pigs, elephants, and we humans, only 
one? And why do some animals give birth to live young, while others lay 
eggs? And so on. The HA is a study of differences which is preliminary to a 
study of causes. 


Now, for reasons | will indicate later, Aristotle believed that one could not 
understand what animals are and why, merely by studying the stuff they 
are made of—the mixture of elements that constitute them. We have to 
understand them each as a whole—as a living, functioning whole with a 
definite mode of life, and have to see each part and element in relation to 
the whole: we have to see what the part does and what contribution that 
activity makes to the life of the whole. So the causes, and explanations, 
which the study of animals must reach are largely functional or teleological 
(meaning: made with reference to ends or goals). This, incidentally, is what 
Charles Darwin must have seen when he read the first part of Aristotle's 
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Parts of Animals in 1882, three months before he died, and what must have 
been the basis for his famous praise of Aristotle: 
(T8) From quotations which | had seen, | had a high notion of 
Aristotle's merits, but | had not the most remote notion what a 
wonderful man he was. Linnaeus and Cuvier have (p.383) been 
my two gods, though in very different ways, but they were 
mere school-boys to old Aristotle.19 


Of the three major biological treatises which have survived—Parts of 
Animals, Generation of Animals, History of Animals—the first two are, as I've 
already noted, explanatory, and contain much functional, or teleological, 
explanation. The History of Animals does not. It is a study of differences 

—of the features of animals—which will somehow make the discovery of 
causes possible. The key to how a study of differences might lead to the 
discovery of causes lies in the organization of the data in HA. For, the full 
Aristotelian scientific inquiry must be thought of as having three stages: the 
collection of data, the organization of data, and the explanation of data. (The 
explanations themselves will have to be organized into a unified body of 
understanding proceeding from first principles, but for technical reasons | 
include that under ‘explanation’.) Collection, Organization, Explanation. To 
get an overall picture of Aristotle's scientific practice we need to take at least 
a brief look at each of these stages. First, ‘Collection’. 


(1) The collection of the data 


There is no surviving treatise strictly at this stage. This is the notebook 
stage, where Aristotle records observations and reports, evaluates them, 
deciding which to accept and which to reject; looks for shared features 
across different kinds; etc. HA has been thought to be such, as we've seen, 
but it is really at the organization stage, as | will illustrate in a moment. HA 
does, however, contain hints as to what might have been contained in such 
notebooks. For one thing, on some matters it refers for further details—and 
for diagrams—to a long work called Dissections (Anatomal), which has not 
survived. We get a clue as to what this work might have looked like from a 
reference in HA itself to a diagram the earliest manuscripts 
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Figure 4. Reconstruction of diagram referred to at HA Ill. 510a29-35. 


(p.384) must have contained, although none of the surviving ones do. Several 
editors have reconstructed it; Fig. 4 is one such reconstruction and here is 
the associated text:20 
(T9) All this may be studied by the light of the accompanying 
diagram. The starting-point of the passages that extend from 
the aorta is marked A; the heads of the testicles and the 
passages descending to them are marked KK; the passages 
extending from these along the testicles are marked QQ; the 
passages turning back, in which the white fluid is, are marked 
BB; the penis A; the bladder E; and the testicles that which is 
marked WW. 


The evidence of HA alone suggests that Aristotle dissected over fifty different 
kinds of animals, and there are several passages, which we don't have 

time to look at, where he criticizes methods of dissection used by his 
predecessors, and very sensibly suggests more reliable methods.21 


Other hints from HA as to the Collection stage include some remarks showing 
how Aristotle dealt with reports he received from others: 

(T10) No animal of these kinds has double rows of teeth [top 

and bottom jaw in front]. There is, however, one such, if we are 

to believe Ktesias.22 


But are we to believe Ktesias? Elsewhere, Aristotle questions Ktesias’ 
accuracy and is unwilling to accept some of his reports; here he seems to 
accept the report provisionally, but he clearly expresses great caution.23 


Or consider this passage: 
(T11) [In man...] common to the upper and lower trunk are the 
ribs, eight on each side—for concerning the so-called ‘seven- 
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ribbed Ligurians’ we have heard pretty much nothing worthy of 
belief.24 


(p.385) This was said about them somewhere, but by an unreliable source 
which couldn't be confirmed, showing again Aristotle's caution in accepting 
reports. 


The question of Aristotle's criteria for accepting or rejecting reports needs 
much more study than it has so far received. There's one treatise in the 
corpus called On Marvelous Things Heard, which is a long list of reports of 
odd phenomena in various scientific areas. It is usually thought not to be 

an authentic treatise of Aristotle's, but the pioneer in the recent study of 
Aristotle's biology, David Balme, who died some twenty years ago (1989), 
once expressed wonder as to whether it might well be authentic, or derive 
from a notebook that was authentic, and might be a record of reports which 
had come in that were awaiting verification or evaluation. Whatever the case 
about this particular treatise, the enterprise of gathering, and then carefully 
sifting, reports was a significant part of the Collection stage. 


From all this, incidentally, you can see more fully the simplemindedness (to 
put it generously) of the ‘armchair theorist’ picture. Even if Aristotle did bring 
preconceptions to the examination of animals, he was nonetheless immersed 
in the data, and it is absurd to say otherwise. For a full vindication of Aristotle 
here, we would need to discuss the evidence offered on the other side case 
by case—e.g., his claim that women have fewer teeth than men; the lesser 
role of the female in determining the nature of the offspring in reproduction; 
etc. That is for another time.25 But Aristotle's commitment to deriving his 
theories from observation is clear enough to put the burden of proof fully on 
the prosecution. As an example of this commitment, consider the following 
passage, from one of his explanatory works, where we catch him reflecting 
on the limited data available, and look at what he says. It is in the Generation 
of Animals, and he has just completed his discussion of the reproductive 
process in bees: 

(T12) Such appears to be the truth about the reproduction of 

bees, judging from argument (/ogos) and what are believed to 

be the facts (ta sumbainonta) about them. The facts, however, 

have not been sufficiently grasped. If they are grasped, 

then credence must be given to perceptions more than to 

arguments, and to arguments if what they affirm agrees with 

the appearances.26 
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In another explanatory study, a little essay called On Respiration, speaking of 
the inadequate theories of his predecessors as to the role of breathing—and 
thus the function of lungs and gills—in animals, Aristotle remarks: 

(T13)...the main reason why they did not give a good account 

of these things [ = various facts about the breathing process] 

is their lack of experience of the internal parts, and their 

not grasping that a nature makes everything for the sake 

of something; for if they had inquired for the sake of what 

respiration is present in animals and sought this in regard to 

gills (p.386) and lungs, they would have found the cause [of 

the presence and functioning, described earlier, of gills and 

lungs] more easily.27 


This is a very interesting passage, methodologically. Part of his predecessors’ 
problem, Aristotle says, is that they didn't look closely enough—they didn't 
study the internal parts and their connection to each other with enough care. 
Probably they didn't dissect. In another place, Aristotle speaks of a peculiar 
theory regarding the function of the windpipe that holds that, just as the 
esophagus is the passage for solid food, so the windpipe is the passage for 
liquids. Everyone knew that the windpipe was connected to the lungs, and 
against that background Aristotle ridicules this liquid-food theory by noting 
that anyone who dissected would notice that the lungs are not connected 

to the stomach.28 That's one failure, then: they didn't look closely enough. 
But there's a second factor Aristotle has mentioned. In addition to their 
inexperience, they didn't know what to look for. They didn't grasp the fact 
that every organ is for the sake of something, that is, has a function, is there 
because it contributes in some way to the /ife of the organism as a whole. In 
particular, they didn't ask what breathing is for—what the lungs and gills are 
for—what contribution each makes to the life of the organisms which possess 
it. 


This twofold requirement is generally true, Aristotle held—one needs to 
know what an organ looks like (what its actual features are) and what it is 
connected to—but a/so one needs to know what it does, what contribution 
it makes to the life of the organism as a whole. And our view of what sorts 
of functions there are for a part to fulfill might even lead us to look for 
particular connections and non-connections, as in the windpipe example | 
mentioned. 


That suggests how Aristotle's collection of data might be guided—as | 
think it to some extent is—by a broad empirically based conception of the 
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animal and its nature. In that way, for instance, Aristotle's more general 
philosophical conclusions guide his biological work.29 But that is not to 

say that he brings to that work specific views as to what, say, the lung's 
function is, or the female's role in generation is. He may bring such views as 
hypotheses, sometimes, but they are always to be checked against the data 
(as in the case of the general expectation that the right side of an animal 
will be stronger than the left3°). And in fact, his philosophical conception of 
the living organism is itself based on observation of and reflection on certain 
facts about the world (as I'll explain later in regard to his teleology). As is 
clear from the above, this conception of the living organism is in no way a 
substitute for the meticulous collection of data about ‘animal differences 
(p.387) and in general features’. Nor does it eliminate the need for the 
careful organization of this data, so let us move on to the second stage of 
Aristotelian science. 


(2) The organization of the data 


How, according to Aristotle are we to organize the data collected? Well, what 
are we trying to discover—what are we looking for? As before, our aim is 
ultimately to understand what in detail each animal is (i.e., the full range of 
its characteristics) and why it is as it is. Or, as we could say, how the animal 
is and why. This two-part aim calls for a two-part organization. 


In order to grasp how the animals are, we need to grasp each of the features 
animals possess and their variations, and to grasp them precisely. For 
example, consider the mode of production of young at birth, which is an 
important feature by which animals differ, connected as it is with numerous 
other features. Some offspring come out in eggs, some ‘live’. And there are 
other possibilities too—e.g., larvae—and variations in each of these, e.g., 
animals born ‘live’ come out some more ready to go, some less (e.g., kittens 
are born blind). But a close study of animal reproduction turns up the fact 
that of the ones that come out live, some are live within the womb, while 
others are in the egg stage there, and come out after hatching inside. And 
this difference too correlates with important other differences. If we are 

to grasp what the property of ‘bearing live young’ is, we must grasp the 
difference between these two types of it: that is what | meant by saying we 
must grasp animal features ‘precisely’. 


So, as mentioned before, the History of Animals is from the beginning 
organized by differences—parts, activities, modes of life, and characters 
(or ‘dispositions’—in Greek: moria, praxeis, bioi, ethé), and within these 
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the organization is careful. For example, parts are divided first into those 

of blooded animals and those of bloodless (our ‘red-blooded’ and ‘non- 
red-blooded’), and each of these into external and internal parts; modes 

of reproduction are divided into sexual and spontaneous, then for the 
sexual, Aristotle reviews the types and frequency of copulation, the breeding 
seasons, then the different sorts of formation of egg or of fetus, the different 
conditions at birth, and so on. 


In this way we get a precise grasp of what the differing animal features 

are (and thereby, as | put it, how the animals, which have those features, 
themselves are). But there is a second aspect to Aristotle's organization of 
his data in HA: we want to know not only ‘how each animal is’ but why it is 
as it is—what are the causes of the animal's being as it is. Here Aristotle's 
key idea is to ask which differences go together (and which don't). This is 

a very important dimension of his method and of the organization of his 
treatises. But how would a grasp of which differences go together help us 
to find the causes of the differences being as they are? Well, consider: why 
do some animals have four stomachs, others only one? Well, the cause will 
be something that the four-stomached ones have that the one-stom (p.388) 
ached ones don't—or they'd be four-stomached too! If we can find out which 
features all four-stomached animals have and only four-stomached animals 
have, the cause will be among them. The search for which differences go 
with four stomachs will point us towards the cause. 


(The actual explanation Aristotle gives is very clever. He observes that the 
four-stomached animals are all large, live-bearing, four-legged, have only 
one row of teeth in their front jaws, and, with one exception, have horns. His 
explanation: he knows from his theory of generation and his matter theory 
that there is a limited amount of earthy material available at the top end of 
the embryo after the skull is formed. Since defense is a crucial need, and 
these animals use horns for defense, the excess earthy material must go to 
make horns. There isn't enough, therefore, to go to the teeth, and so they 
can only get one row of front teeth. With only one row of front teeth to break 
up their food, they need—predictably—four stomachs. The exception is the 
camel, which is not horned, but needs the extra stomachs to break up the 
particularly tough food [‘thorny and woody’] it must eat.) 


So, having this methodology in mind, Aristotle gives a great deal of 
attention, in his layout of the data in HA and elsewhere, to the correlation 
of differences, to which features go with which, and which do not. The basic 
organization of HA, as I've indicated, is by feature, but within the discussion 
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of each feature, Aristotle aims to indicate what other features it correlates 
with. 


Analyzing and classifying the features, and then correlating them, positively 
and negatively, with each other, is what | call the ‘organization’ stage of 
Aristotelian science. Aristotle's two-part organization facilitates his two- 

part aim: organizing first by differences, and then by which differences 

go with which, facilitates grasping first exactly what the differences of 
animals are, and then, what the causes of these differences are. Getting the 
correlations does not itself yet explain anything—knowing that four-stomachs 
go with horns and one row of teeth doesn't tell you what causes what— 

but it facilitates it, by pointing you towards the features where the cause 

will be found. The actual finding of the causes—the actual discovery of the 
explanations as to why the animals that possess them do possess them (and 
the organization of these explanations into an integrated body of scientific 
understanding)—is the third and final stage of Aristotelian science, which I'm 
calling The Explanation of the Data.31 


(p.389) (3) The explanation of the data 


This is a very complex enterprise, and a vast area of Aristotelian scholarship. 
| can only touch on the main points, each of which really deserves a lecture 
in itself.32 In particular, I'd like to mention and briefly discuss five themes. 
(Again, | refer to Philosophical Issues in Aristotle's Biology for detailed studies 
of each of these themes.) They are: 

1. The explanations are mostly teleological. 

2. The explanations have an (implicit) axiomatic structure. 

3. They are to be given at the proper level of generality. 

4. They result in scientific definitions. 

5. The explanations and corresponding definitions develop in 

stages. 


Let's look briefly at each, with most attention to the first. 


1. The explanations are mostly teleological33 


That is, just as we explain some human action, like taking a walk after 
dinner, by reference to the aim or goal of, say, facilitating a good digestion, 
so, Aristotle thinks, the development, structure, and functioning of 

living things is to be explained by reference to the end-result which that 
development, structure, or functioning is aimed at and has as its goal. 
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The stages of development are occurring because they are needed for the 
production of the living organism which is to result, and the parts of that 
organism are present because they are needed for the life of that organism. 
This is so, he thinks, even though there's no mind or consciousness directing 
living processes, as there is directing human action. 


How he thinks that's possible I'll come back to in a moment, but it's 
important to see first what he's denying. He's denying that we can 
understand why a part is present in an animal, or why a process takes place 
within it, merely by describing the physical and chemical interactions that 
lead to that result. Physics and chemistry, so to speak, are not enough. 

We need to understand why the relevant materials are there in the first 
place, and why they take the particular directions they do, because they 
are needed if a complex organism is to result at the end.34 As a result, his 
treatise Parts of Animals explains the presence of any part (e.g., the four 
stomachs) in the animals that have that part by showing that the part is 
necessary (or best), if such animals are to Survive in the environments in 
which they live, that they have just that part. And he explains any stage 

in the development of an organism, (p.390) including when and where 
some part begins to be formed, by reference to those same needs of the 
mature organism, together with the natures of the available materials. 
(Thus, the presence of the earthy material at the head of the embryo doesn't 
guarantee that horns will develop; that will happen only if it's needed, but 
the presence of the material is still part of the explanation—a necessary but 
not a sufficient condition.) Explanations in Generation of Animals often have 
just that form, starting from the needs of the form of animal to be produced, 
and showing for any stage in development, how the available materials are 
formed in just such a way as to result in an animal of that form. 


Where, according to Aristotle, does this directiveness come from? How can 
development be aimed at a result when there's no mind or consciousness to 
do the aiming?35 | just want to say enough now to suggest some similarities 
with contemporary biology. For, contemporary biology agrees with Aristotle 
on two things. First of all, organic development is not haphazard or the result 
of a linear sequence of chemical interactions, like the collapse of a row of 
dominoes, in which once a domino falls, it is out of the process, over and 
done with. Rather (to put a complex set of interactions rather simply), some 
material—the DNA—is so structured as to be able to control—to regulate— 
the process so that it results in a complex whole of a certain kind. All the 
information, so to speak, is present in advance. And second, contemporary 
biology explains the presence of the particular DNA by reference to the 


Page 19 of 35 Aristotle as Scientist: A Proper Verdict 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy). Subscriber: Otterbein 
University; date: 28 July 2013 


survival value of the parts it is programmed to produce. It is because certain 
bodily parts have contributed to the survival of the parents that the DNA 
program for those parts is available to produce those parts. In short, the 
parts are present in organisms of that type because they contribute to the 
survival of organisms of that type. So, we get directiveness from the DNA 
program, and adaptiveness from natural selection. 


Now, neither of these mechanisms was available to Aristotle. His chemistry, 
as you may know, is not a structural chemistry, in which subatomic particles 
combine into atoms, atoms into molecules, etc.; it is rather a chemistry of 
four homogeneous elements—earth, water, air, fire—that combine not by 
forming more complex structures but by blending. And the capacities for 
interaction are quite simple and limited. Water and earth, together with 
some fire, mix to become mud, or clay, and at the right consistency, metals. 
Substantial amounts of fire tend rather to tear things apart, burning or 
melting them. And so on. There was no basis in Aristotle's chemistry for the 
formation, by physical and chemical laws alone, of complex, heterogeneous, 
articulated structures (like fingers, hands, or the exact layout of the internal 
organs, say) able to function in complex ways. The movement to higher 
structure, such as is found in a living thing, required not only a very special 
blend of the ordinary material elements, but alSo a very special sort of 

heat, a ‘vital heat’ as it (p.391) came to be called, which was supplied by 
the parents, with a special contribution from the male.36 This heat, which 
Aristotle said was not the heat of fire, but a much ‘finer’ type, had the 
capacity to interact with the special, cooked up material provided by the 
mother, the bloody material which when unused became menstrual fluid 
(Aristotle had no concept of a female ovum), in such a way that the embryo 
itself gradually took shape and got articulated in just the way required if 
the resultant offspring was to live and function. This heat was like our DNA 
in the sense of being the bearer of a capacity or potential to produce a 
complex living form at the end, but differed in that most of us believe that 
DNA can be fully analyzed chemically, and that it is complex feedback loops, 
and so forth, which provide the regulation, and the direction towards an 
end. Aristotle treated that capacity as basic, irreducible to capacities of the 
four elements. So for Aristotle the direction towards an end—the aiming at 
the form—was inherent in that irreducible capacity found in the heat, and 
needed no consciousness. And while contemporary biology explains the 
astonishing adaptiveness of animals to their environments through evolution 
by natural selection, Aristotle treats it as a basic fact about the world that 
organisms come well-adapted. Given that the parents are well-adapted, their 
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capacity to produce an offspring like themselves ensures that the offspring 
too will be well-adapted. 


Note, before we go any further, the empirical, or scientific, character 

of Aristotle's commitment to the need for biological explanations to be 
mostly teleological, as | have described that commitment. Examining the 
development and functions of living organisms to determine what basic 
natures and potentials are at work, Aristotle finds that, given what he already 
understands about the natures and potentials of their constituent elements, 
it is just not reasonable to expect the complexities of the living world to 

be explainable in terms of its constituent matter. (In one place, he even 
says it was not ‘sober’ for his predecessors to think they could explain it 
that way.37) That is an investigator of nature talking. It is on that basis 

that Aristotle postulates for each sort of living organism a basic nature or 
potential directed irreducibly to the organism's form, a potential irreducibly 
to develop into and maintain in being just such an organism. Likewise, 
although | won't argue it here, Aristotle's account of the basic natures and 
potentials of the material elements in the world is the result of a fact-based 
analysis of the source of the observable behavior of these elements. 


These are the conclusions of a theoretical scientist, a student of nature. 
Were Aristotle to reappear tomorrow and be presented with the results of the 
last several (p.392) hundred years of biochemistry and evolutionary theory, 
including the evidence which grounds them, my view is that (after recovering 
from the most awe-filled experience of his life) he would surely retreat from 
his insistence that the directiveness in nature is a primitive directiveness 

and the adaptiveness in nature a basic fact. Facts they would remain, but 
they would, for him, as for us, no longer be basic. The determination of what 
the basic level of explanation is, is for Aristotle ultimately an empirical or 
scientific matter.38 


For the actual Aristotle, goal-directedness is a basic fact of living nature, 

and that fact requires that explanations of the features and processes of 
animals be mostly teleological, explaining their presence by reference to the 
contribution they make to the life of the animals that have them. Such is the 
first of my five themes of the Explanation stage of Aristotelian science. 


2. The explanations have an implicit axiomatic structure39 


Like all scientific explanations, biological explanations, Aristotle thought, 
must proceed deductively from first principles. The model was geometry, and 
you remember how your geometry text began with axioms and then derived 
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theorems from them. Aristotle did not seem to think that the working natural 
scientist has actually to lay out his treatise in the way the mathematicians 
did, but his explanations have to have the same logical structure: even if 
they aren't put in that form, they have to be puttable in that form. In my 
own work on this,49 I've identified three sorts of principles that serve as first 
principles in Aristotle's biology, and you can see them at work in the four- 
stomachs example: 
(1) Principles about the nature and potentials of the elements. It's 
only because earth when mixed with water and a little fire, and 
then gently heated becomes very hard, that horns can be made at 
the places they need to be made, and it's because the food (p.393) 
has the consistency it has and teeth have just the hardness they 
have but gums without teeth don't, that more than one row of teeth 
is needed to break down the food fully for digestion in just one 
stomach. 


But as our discussion of Aristotle’s teleology has indicated, element 
natures and potentials by themselves are not sufficient to explain 
living things. There must be a separate potential for form—a 
potential to produce an organism of a certain form—supplied by the 
parent. It's a basic fact about the world that certain forms of animal 
exist, that these forms are self-maintaining and self-reproducing, 
and that they are well-adapted, or ‘best-organized’. That gives our 
second set of first principles, which | call: 

(2) Principles asserting the existence of the various animal 
natures, their status as ends (which includes self-maintenance and 
reproduction), and their status as best-organized ends. Thus, 
e.g., it is for Aristotle a first principle of nature (i) that camels exist; 
(ii) that they are ends, that is that the development, structure, and 
functioning of camels is aimed at the production, maintenance, and 
reproduction of the camel; and (iii) that they are best-organized, 
which is to say that where a variation in a feature is possible, and 
makes the life of the camel go better—e.g., having two kidneys 
rather than just one—the camel will have it. Thus, to explain why, 
say, oxen have four stomachs, we will make reference to the ox's 
status as end and its organization for the best. But notice that we 
won't be able to explain why they have four stomachs in particular 
until we know what their basic nature is—which in this case is, say, 
large live-bearing four-footed blooded animal—because it is only 
from those features that we can derive their limited earthy material 
at the top end of the embryo, their need of horns, and thus their 
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one row of teeth and their four stomachs, and that suggests a third 
set of first principles, which | call: 

(3) Definitions of these animal forms or natures. These will state 
the basic essence or nature of each animal form or kind, just as in 
geometry we use the definition of the triangle as a closed figure 
with three straight sides to derive other facts about the triangle, 
such as its having an angle sum of 180 degrees. Certain features of 
animals are basic and provide the starting point for the explanation 
of other features. 


As | said, these first principles are not all stated at the beginning of 
Aristotle's treatises, and are not always clearly labeled as first principles, 
although sometimes they are. But whether labeled or not, they are there, 
and give the biological explanation its implicit axiomatic structure. 


The third basic theme of Aristotelian scientific explanation is that: 


3. The explanations are to be given at the proper level of generality41 


That is, if we are to explain the possession of four stomachs, we must not ask 
separately why, say, oxen have four stomachs, and deer do, and antelopes, 
and so on, but must move to the (p.394) widest class of animals which has 
them, whether or not that class is actually a single kind. Aristotle's favorite 
example here is that we will not understand why, say, isosceles triangles 
have an angle sum of 180 degrees, unless we understand why al/ triangles 
do, since their being isosceles triangles is not relevant to their angle sum. 
As we Saw in talking about the aims and structure of Aristotle's treatise, 
the History of Animals, this move to the widest class of possessors of a 
feature is the key to discovering the causes: if we want to know the cause 
of a feature such as having four stomachs, we need to discover what other 
features all four-stomached animals have in common, because the cause 
will be among those other features. This method of looking for causes, by 
the way, was passed down by Renaissance Aristotelians into the scientific 
tradition, and was incorporated, along with other principles originating 
explicitly or implicitly in Aristotle, first by Francis Bacon and then by John 
Stuart Mill, into what came to be called ‘Mill's methods’, which are often 
taught in elementary courses on logic and scientific method. How this theme 
integrates with the previous theme, that the explanations should have 

an axiomatic structure, is an interesting and difficult question that | have 
discussed in chapter 8 above. 
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There is one other consequence of this theme worth mentioning: its 
implications for the revisability of Aristotle's scientific theorizing. | will return 
to this in connection with our fifth theme. 


Although the fourth and fifth themes of the Explanation stage of Aristotelian 
science are distinct, they are related, and it will be useful to consider them 
together: 


4. The explanations result in scientific definitions42 
5. The explanations and corresponding definitions develop in stages43 


Here Aristotle's favorite example is from meteorology, the nature of thunder. 
Thunder is a certain noise that occurs in the clouds, Aristotle says. That's 
where we start. But the scientific study of thunder must investigate its cause, 
and set out that cause in an explanation. For the sake of illustration, Aristotle 
projects that the cause of thunder is the extinguishing of a flash-fire in the 
atmosphere that we see as lightning. Just as the noise a fire makes, when 
splashed with water, is sometimes called a ‘sizzle’, so on this theory (which 
Aristotle doesn't actually accept), thunder is an atmospheric sizzling. The 
explanation, written out in deductive form, goes something like this: 

Noise is produced by the extinguishing of fire. 


Extinguishing of fire is present in the clouds. 





So, noise is present in the clouds. 


(p.395) The cause, extinguishing of fire, is given as the ‘middle term’, 
connecting noise with clouds. This explains the existence of thunder, but 

in so doing, Aristotle says, it also exhibits what thunder is. Thus, we can 
read off a scientific definition of thunder from this explanation: Thunder is 
noise in the clouds due to the extinguishing of fire. You'll recall my saying 
back at the beginning that the aim of Aristotelian science is to discover how 
things are and why they are as they are. Science starts with a preliminary 
account or definition of what things are so far as we can tell from observation 
and experience (e.g., thunder is noise in the clouds); it then explains why 
they are that way (e.g., because fire is being extinguished in the clouds); 
but in discovering why they are that way, science gets a much deeper 
understanding of what they are (e.g., thunder is noise in the clouds due to 
the extinguishing of fire).44 


As Aristotle says: 
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(T14) What is thunder? Extinguishing of fire in cloud. Why 
does it thunder? Because the fire in the cloud is being 
extinguished. Cloud C, thunder A, extinguishing of fire B. B 
holds of C, the cloud (the fire is extinguished in it); and A, 
noise, holds of B—and B is indeed an account of A, the first 
extreme. (If there is another middle term [D] for this [sc. B], it 
will come from the remaining [i.e., further] accounts [of A].)45 


But now look at the last line just quoted: 
If there is another middle term [D] for this [sc. B], it will come 
from the remaining [i.e., further] accounts [of A]. 


That is, having discovered that thunder is, say, noise in the clouds due to 

the extinguishing of fire, one may through further discovery and analysis 
come to see that the extinguishing of fire itself is due to some deeper 

cause, say the overpowering of the elementary qualities that constitute fire, 
its heat and dryness, by the wetness and coldness of the moisture in the 
atmosphere. This ‘further middle term’ [D] gives us a further and deeper 
explanation of why there is thunder; but that deeper explanation also results 
in a deeper scientific definition of thunder, say: noise in the clouds due to the 
overpowering of hot and dry fiery stuff in the atmosphere by atmospheric 
moisture present in the clouds. Here we see that Aristotle recognizes that 
natural science advances, in stages; that a cause discovered at one stage 
may itself be explained by a deeper cause, and so on.46 This process must 
of course be finite, and in some areas Aristotle clearly thought science had 
(p.396) reached the fundamental cause, or had come close to it; in others, as 
the quoted remark about the reproduction of bees (above, T10) makes clear, 
more work is yet to be done.47 


There are more radical developments that sometimes occur in Aristotle's 
scientific work, which speak to his willingness to revise his theories in various 
ways beyond what we have just discussed. | will mention two sorts of cases. 
The first is a consequence of our third theme, that explanation should be 

at the proper level of generality. In APo. 1.5, Aristotle notes that certain 
theorems regarding proportion were first established separately for numbers 
and magnitudes, but then it was discovered that the same cause was at work 
in the two cases, in virtue of their both being quantities. The theorem, and 
the general presentation of the theory of proportion, was then rewritten to 
apply to all quantities as such. There is a case that this is what Aristotle is 
doing at the opening of his De Motu Animalium, having realized that there 
are principles that apply to all motion as such, both animal and celestial, and 
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that those studies proper to both realms must now build on or integrate with 
the principles that hold true of all motion as such.48 


(p.397) The second sort of case would be one in which the causal structure 
of a discipline is revised, in view of a set of discoveries that reveal that 
structure to be more complex than had been thought. The only example 

| have of that is a very speculative one. We have distinguished the 
organizational and explanatory stages of a science for Aristotle. In the study 
of animals we have HA at the organizational stage and (among others) PA 
and GA at the explanatory stage. But David Balme has shown that our HA 
was actually written /Jater than PA and GA, and he has pointed out that all the 
data—all the properly organized data—on which PA and GA draw are already 
included in those treatises.49 So, if HA was prepared as a historia aimed 

at facilitating the discovery of causes, then Aristotle may well have been 
planning a new body of causal theorizing.5° In any case, there is ample room 
in both Aristotle's theory and practice of explanatory science for significant 
revision, where expanding knowledge calls for it. This feature of Aristotelian 
science, though it often does not get much attention, is worth stressing. For 
it is yet one more reason why the view with which we began, of Aristotle as 
‘armchair theorist’, disregarding new evidence and holding back the course 
of science for millennia, is to be rejected. 


(p.398) Now, this third stage of Aristotelian science—what | have called ‘the 
explanation of the data (and the organization of the explanations)’—is a 
vast subject, and there is much more that could be said about it, as there is 
about the two prior stages, the collection of the data and the organization 
of the data. But | hope | have said enough already to justify my verdict 
regarding Aristotle as scientist. For, by any reasonable criteria of what 
counts as a scientific enterprise—the aim of understanding how things are 
and why they are as they are, of achieving that understanding through an 
observation-based discovery of causes, of seeking those causes through 

a careful and systematic examination of the full range of relevant data, of 
basing one's conclusions only on the rational assessment of the evidence, 
and of organizing it all into a systematic whole, a set of theories with broad 
explanatory power going back to first principles, which are themselves 
established empirically, a set of theories that are significantly revisable if 
expanding knowledge should call for it—it seems to me that Aristotle was 

a great scientist, and among the greatest. For if Aristotle's practice in his 
biological works is not great science, then | don't know what could be. 
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Notes: 


This chapter was first prepared in 1987 as a talk to the regular and visiting 
fellows at Clare Hall, Cambridge, where | had become a life member in 1985 
(see the preface above, p. ix). | have since given it often, at colleges and 
universities in the United States, Europe, and Japan and at the Institute for 
Advanced Study, Princeton, when | was a visiting member in the first half of 
2001. The most recent occasion was in late 2010, at Concordia University. 
Andrea Falcon on that occasion, and David Charles previously, provided me 
with many valuable comments, which have improved this chapter. Items 
from the handout which | standardly provided on these occasions are here 
placed in boxes or as figures, or are quoted within the present chapter itself. 


(1) Most often cited as refusing to look through Galileo's telescope is Galileo's 
Paduan colleague, the Aristotelian Cesare Cremonini, though others are 
mentioned as well. One source of the Cremonini attribution is a letter to 
Galileo from Paolo Gualdo. The relevant portion is quoted in (e.g.) Muir 2007, 
17-18. Mario Biagioli (Renn 2001, 301 n. 62) points to passages in Galileo's 
own writings: ‘On Cremonini's refusal to confront Galileo's discoveries see 
Galilei 1890-1909, XI 526, 100 and especially XI 564, 165.’ (For a more 
positive view of Cremonini, as a prominent and talented Aristotelian, see 
Schmitt 1980 and Schmitt 1983, 11-12. My thanks to Andrea Falcon for these 
references.) 


The ‘armchair theorist’ charge, in one form or another, goes back at least 
to Francis Bacon. Bacon is aware of, and to some extent impressed by, 
Aristotle's empirically based efforts in HA (Novum Organum [NO] |. xcviii), 
but he thinks Aristotle's results vague and inadequate (and a ‘natural history’ 
in the sense | go on to define), and not suitable to facilitating the discovery 
of causes (NO |. xcviii, IIl.xxvii, et passim for Aristotelian science generally). 
(What is amusing—or sad—is that what Bacon says the preliminary study 
of animals should be is, as we'll see, far closer to what HA actually /s.) 
Thinking that Aristotle has no methodology for reaching a grasp of actual 
causes, and only a formal, demonstrative logic, Bacon views Aristotle's 
working methodology as essentially deductive, from first principles grasped 
‘somehow’. (NO I. Ixiii et passim.) Thus the ‘armchair theorist’ picture. 


The spread through twentieth-century English-speaking culture of the 
familiar slogan regarding the retardation of science is probably due to 
Alfred North Whitehead, Bertrand Russell, and Karl Popper. Whitehead is 
reported to have said just those words in a Harvard lecture (claiming only 
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‘1,000 years’; cf. Kniseley 1964, 263), but that report is just a recollection. 
At Whitehead 1925, 41, he ties a complaint that sounds much like Bacon's 
to the retardation of physics in the Middle Ages (my thanks to John Wilkins 
for this passage). In his widely read History of Western Philosophy (1946), 
speaking of the authority that Aristotle's logic held for so long, Russell writes 
that ‘[b]ly the time that logical originality revived, a reign of two thousand 
years had made Aristotle very difficult to dethrone. Throughout modern 
times, practically every advance in science, in logic, or in philosophy has had 
to be made in the teeth of opposition from Aristotle's disciples’ (Russell 1946, 
202; cf. 159-60). See also Russell's nasty crack about ‘Mrs. Aristotle’ (Russell 
1950, 135-36) and for a reply Mayhew 2004, 81-89. 


A somewhat differently focused retardation complaint appears at 

Popper 1998, 5, building on criticisms of Aristotle's essentialism and its 
consequences for scientific method in Popper 1945 and 1963. Referring 

to Popper, David Hull, for instance, titles a critique of Aristotle's alleged 
aprioristic essentialism, ‘The Effect of Essentialism on Taxonomy: Two 
Thousand Years of Stasis’ (Hull 1965; for a reply see Lennox 1987b). A 
more (post-)modern ascription of apriorism to Aristotle may be found, in 
part, in the work of G. E. R. Lloyd, when he insists that important theses in 
Aristotelian science have been unreflectively absorbed by Aristotle from 
the surrounding culture. See esp. Lloyd 1983; two penetrating reviews that 
take Lloyd to task for that are Lennox 1985c and Parker 1984. (See also 
my criticism of other aspects of Lloyd's approach to Aristotle's scientific 
theorizing in chapter 8, and in the penultimate paragraph of the Additional 
note to chapter 7, above). 


My thanks to fellow members of the History of Philosophy of Science list, 
HOPOS-L (Yahoo groups), for online list discussion both of Bacon's attitudes 
towards Aristotle and of the sources of the retardation of science slogan. 


(2) Few writers are completely unaware that Aristotle wrote explanatory 
treatises, so this view of Aristotle's merits as pre-theoretical scientist 

is usually combined with a picture of his theoretical work as ‘armchair’ 
rationalism, as per the first picture just mentioned. That's effectively true 
of Francis Bacon's view (see the previous note), though Bacon is less 
interested in this pre-theoretical work apart from its role in facilitating the 
more theoretical enterprise. In his very influential The Story of Philosophy 
(1926), Will Durant writes that ‘[Aristotle's] specialty is the collection and 
classification of data; in every field he wields his categories and produces 
catalogues. But side by side with this bent and talent for observation goes 
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a Platonic addiction to metaphysics; this trips him up in every science, and 
inveigles him into the wildest presuppositions’ (102). 


(3) Cuvier 1841, |. 146-47 (tr. Lewes 1864, 269). 
(4) HA VIII. 621a20-b2, tr. Balme. 


(5) See Thompson 1947, 43-50, from which | have taken our illustration 
(courtesy of University of St. Andrew's Library, which holds the D'Arcy 
Thompson papers). The classic discussion, from which Thompson took the 
illustration, is Gill 1906. The drawing was originally made for Gill 1905 on 
which Gill 1906 is largely based. Agassiz's own report of his find appeared in 
Agassiz 1856. Valuable resources for the identification of animals Aristotle 
mentions, and sometimes for the accuracy of what he reports, include, 

in addition to Thompson's Glossary of Greek Fishes (Thompson 1947): 
Thompson's Glossary of Greek Birds (Thompson 1936) with W. G. Arnott's 
Birds in the Ancient World From A to Z (Arnott 2007), and I. C. Beavis's 
Insects and Other Invertebrates in Classical Antiquity (Beavis 1988). (Beavis 
1988 is a superior work to Davies and Kathirithamby 1986, though the latter 
is worth consulting on occasion.) 


(6) HA IV. 524a2-9, tr. Peck. 


(7) HA V. 541b8-12, tr. Peck. At GA I. 720b32-36, Aristotle says in his own 
voice that the male's insertion of a tentacle in the female is for the sake of 
linking or uniting (sumplokés charin estin) the two, but denies the claim of 
‘the fishermen’ who say that they copulate (i.e., that the male transmits 
sperma) that way. If, as Balme thinks, HA is later than GA (below, p. 397), 
then this passage, from HA V, may be a restatement of the GA information, 
and the prior passage may represent a change of mind on Aristotle's part. 
However, in his forthcoming commentary on the two HA passages (Balme 
forthcoming), Balme offers a reading of the three passages that renders 
them all consistent with each other, translating aidojiodes ti not as ‘a sort 
of penis’ but as ‘something penis-like’. | leave it to readers of Balme's 
forthcoming commentary to determine if Balme is right about this, and, if 
they think he is, to adjust my historical narrative accordingly. 


(8) Cole 1975, 32: The full story, which | summarize here, is told at 28-32. 
See also Thompson 1947, 204-209 (s.v. NON YNOY2) (from which Figure 2 
below is taken, courtesy of the University of St. Andrews Library), and 154-58 
(s.v. MAAAKIA). 
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(9) H. Muller 1852. 
(10) HA VI. 565b1-12. 


(11) J. Muller 1842; cf. Thompson 1947, 41-42 (s.v. 6 yaAEdc 6 AEioc, the 
Smooth Dogfish), from which Figure 3 is taken (courtesy of the University of 
St. Andrews Library); Cole 1975, 33-36. 


(12) At my invitation, Oppenheimer gave a talk on this same subject to the 
1983 Williamstown conference on Philosophical Issues in Aristotle’s Biology; 
she compared Aristotle's reports with photographs she showed us of the 
developing embryo. | have had the impression that she published an article 
on the subject containing such photographs, but | cannot find any trace of 
such a publication. 


(13) See Lloyd 1987a for some examples (although Lloyd sometimes 
overstates his case: see, e.g., above pp. 230 n. 23 and 373 n. 1). 


(14) Cf., e.g., Lones 1912, Freeland 1990, and Wilson 2009. 


(15) HA 1.6 490b16, 31-491a6. For other examples, see Balme 1987b, 84-85. 
See also the next note. 


(16) For fuller discussion of the question of whether, and to what extent, HA 
is concerned to establish a system of animal kinds, including ‘very large 
kinds’ (the megista gené Aristotle speaks of in HA |.6 490b7ff.), including 

a more refined statement of my current view in relation to some recent 
alternative views, see above, chapters 12 and 13. 


(17) HA I.1 487a11-12. 
(18) HA 1.6 491a7-14. 


(19) Letter to William Ogle, English translator of PA, Feb. 22, 1882; see above, 
chapter 15, Figure 1. 


(20) HA Ill. 510a29-35. Translation (modified) and diagram from Thompson 
1910 (with the kind permission of Oxford University Press). For references to 
the lost Dissections, see Gigon 1987, 492-502. 


(21) On the number of species HA gives evidence Aristotle dissected, see 
Lones 1912, 102-106. On methods of dissection, good and bad, see HA |. 
496b4-6, Ill. 511b10-24, and 513a12-15; and cf. |. 496a9-11. More generally 
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on Aristotle's dissections, see Lloyd 1975 and Cosans 1998. It has been 
suggested that Aristotle's own manuscripts may have contained illustrations 
of some of the animals discussed in the text. Manuscripts written in the 
Byzantine period clearly did, but the argument for an early origin of the 
illustrations is weak. See Zoltan Kadar's fascinating Survivals of Greek 
Zoological Illuminations in Byzantine Manuscripts (Kadar 1978). 


(22) The full passage (HA II. 501a24-b1) reads: ‘No animal of these kinds 

has double rows of teeth. There is, however, one such, if we are to 

believe Ktesias. He asserts that the Indian beast which bears the name 

of martichoras has a triple row of teeth in both jaws; that it is as big as a 

lion and just as hairy, with similar feet; that its face and ears resemble a 
man's, that its eyes are blue and its general color vermilion; that its tail is 
like that of the land-scorpion; that it has a sting in its tail, and can shoot 

off like arrows the spines attached to it; that its voice is like a mixture of a 
shepherd's pipe and a trumpet; that it can run as fast as a deer; and that it is 
fierce and man-eating.’ 


(23) HA Ill. 523a26; Vil. 606a8. 

(24) HA |. 493b14-16. 

(25) On many such issues, see now Mayhew 2004. 
(26) GA IIl.10 760b27-33, tr. Irwin (1988). 

(27) Resp. 471b23-29. 


(28) PA IIl.4 664b4-19. The view being ridiculed is probably Plato's in the 
Timaeus: cf. Tim.78c and Cornford 1935, 303-315, esp. 303-4 and 312-13. 


(29) | develop this point further in chapter 12 above, p. 288. 
(30) JA 4 705b13-706a26. 


(31) Readers familiar with the distinction with which Aristotle begins the 
second book of his Posterior Analytics, between establishing regarding some 
putative fact being investigated that (hoti) it is so and why (dihoti) it is so, 
may already have associated my Organization stage with hoti-investigations 
and my Explanation stage with dioti-investigations, and they would be 
essentially right to do so. For the match between the Organization stage 

as | have described it and hoti-investigations, properly understood, see 
above, chapter 12, pp. 270-73 and chapter 14, pp. 312ff., 323 n. 40, and 
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especially Lennox 1991 (= 2001b, ch. 2). My Collection stage is the lead- 
up that positions one to begin asking the questions involved in the hoti- 
investigations. 


(32) | will indicate for each theme where a fuller discussion can be found in 
the present volume. 


(33) See above, Part |, chapters 1-6 and Part II, chapters 7 and 8. 


(34) Strictly this is true for what Mariska Leunissen and | call ‘primary 
teleology’. Teleological processes sometimes have material by-products that 
are not present for the sake of something, though the organism's nature 
makes use of such material for the sake of some further end, a process we 
call secondary teleology. See chapter 5 above, esp. pp. 130-32, with n. 35. 


(35) The subject is addressed in Part | of this volume. 
(36) Cf. above, Part | passim, esp. chapter 4. 


(37) See the wonderful remark at Metaph. A. 984b10-18, in which Aristotle 
praises Anaxagoras for his ‘sobriety’ compared with his predecessors (hoion 
néson ephaneé par’ eikei legontas tou proteron, 617-18), who thought the 
order and beauty in the world could be due either to the material elements 
alone, or to spontaneity or chance. 


(38) | have discussed this matter in some detail above, in chapters 2 (pp. 
60-61) and 3 (pp. 80, 83, 87); and see my first statement of the ‘empirical’ 
character of Aristotle's teleology in chapter 1 (pp. 9-10 n. 16, 13, 28-29). | 
should stress here that | do not think Aristotle's commitment to biological 
teleology rests on the detailed investigations reflected in his biological 
treatises. Physics Il makes clear that Aristotle thought that the teleological 
character of living nature is inferable from facts about living things available 
to any thoughtful adult. In my view, treatises like PA Il-IV and GA refine 

and confirm his commitment to teleology; they aren't the source of it. 

(See above, p. 251 n. 26). Note too that the case for the use of teleological 
explanation in the study of animals presented in PA |.1 is part of a description 
of what the non-specialist needs to understand before he can evaluate 
results he hears from a specialist. (PA I.1 init.) 


This point regarding the empirical character of Aristotle's teleological 
approach to living nature (and his theory of elemental natures and 
potentials) carries over to the first two components of theme 2. My unargued 
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claim about the basis of Aristotle's postulation of the ultimate natures 
and potentials of the elements would have to be argued (as I've already 
suggested) separately, from portions of De Caelo and elsewhere. 


(392) See above, Part Il, chapters 7-9 and Part Ill, chapter 10. 
(40) Above, chapters 7 and 8. 

(41) See above, Part Il, especially chapters 8 and 9. 

(42) See above, Part II, chapter 7. 

(43) Ibid. 


(44) On the general relation between definition and explanation, see, e.g.: 
‘So, as we Say, to Know what something is is the same as to know why it is— 
either why it is simpliciter and not one of the items that hold of it, or why it is 
one of the items which hold of it (e.g. that it has two right angles...)’ (APo. Il. 
90a31-33, tr. Barnes 1993.) 


(45) APo. II.8 93b7-14, tr. Barnes 1993. 


(46) Cf. Bolton 1987, 142-46, esp. 144-45. We might (as a first 
approximation) schematize it this way (I use the modern ordering of terms in 
a syllogism rather than Aristotle's own ordering, and avoid the controversy 
concerning the type or range of clouds Aristotle intends C [‘the clouds’] to 
represent): 


WHY IT THUNDERS: 
A B 


P; Noise (= thunder) is produced by the 
extinguishing of fire. 


B C 

Pz Extinguishing of fire is present in the clouds. 
A C 

C Noise (= thunder) is present in the clouds. 
DEFINITION OF WHAT THUNDER IS: 





Noise in the clouds due to the extinguishing of fire. 
DEEPER EXPLANATION OF WHY IT THUNDERS: 
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A D 


P3 Noise (= thunder) is produced by [a deeper 





cause]. 

D B 

P, [Deeper cause] is involved in the extinguishing of 
fire. 

A B 


P, Noise (= thunder) is produced by the 
extinguishing of fire. 


DEEPER DEFINITION OF WHAT THUNDER IS: 


Noise in the clouds due to [the deeper cause]. 


(47) Another case where it is clear that Aristotle must think the scientific work 
is incomplete may be found in chapter 7 above, p. 163 n. 34; the matter 

has to do with why certain animals have certain means of defense and not 
others. 


(48) One can imagine yet one more case of interest. In PA II.10, Aristotle 
makes a case for studying animals separately from plants, on the grounds 
that animals have much more variation than plants do. Let us assume that 
this is, on Aristotelian grounds, methodologically proper. However, at that 
time, Theophrastus had not yet done his extensive work on plants, including 
On the Causes of Plants. Let us now imagine Aristotle taking all that work on 
board and noticing that, in fact, there is quite a lot to say about what plants 
and animals have in common, in virtue of the fact that they are both living. 
Surely what he would do is to separate off a general study of living things. 
One could imagine him doing so on the model of a general study he does 
recognize, of ‘universal mathematics’, in which the object of study is those 
facts true of all quantities as such, whether arithmetical or geometrical. He 
doesn't have a term like ‘biology’, but one could imagine, if he did come to 
think there is a significant body of universal truths about all living things, him 
coining such a term (perhaps zoologiké), and establishing such a discipline. 
This discipline would theoretically precede what would still be distinct studies 
of animals as such and plants as such. See now Falcon forthcoming. 


(49) Balme 1987a, 13. For a striking example of a text in PA where the 
(properly organized) data are presented first and then the causes given, see 
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chapter 9 above. In support of Balme's claim to the relative lateness of HA, 
see Lennox 1996a. 


(50) My own view, though it is at this point very speculative, is that Aristotle 
had come to recognize that proper causal accounts of the possession by 
animals of the features they have are significantly more complex than he 
had thought previously, involving a greater interplay of different sorts of 
causal differentiae than his initial work on PA had suggested. There is some 
hint of this complexity in passages like the ones one finds passim in the 
opening two chapters of HA VII, where he says, e.g., that animals’ ‘lives and 
activities differ according to their characters and nutrition’, and that there 
are correlations between the sorts of food they need to eat, the habitats 
they live in, and their ‘bodily blend’. This suggests, as | say, a more complex 
causal account, and just possibly a more complex structure to the new 
explanatory treatises that Aristotle might have been thinking HA might point 
to. This, if it was indeed contemplated by Aristotle, would be a case of a fairly 
extensive revision to the structure of a science. | am indebted to Karen Zwier 
and Andrea Falcon for raising the question of the extent to which revisability 
is a feature of Aristotelian science, both in its theory and in its practice. 
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(1949) 197 n. 3 
(1955) 328 n. 50 
Rossi, P. 262 n. 2 
Russell, B. 373 n. 1 
Russell, E. S. 369 n. 42 
Saint-Hilaire, E.G. 363 
Saint-Hilaire, |. G. 361 n. 14 
Saint-Hilaire, J.B. 124 n. 18, 263 n.5 
Salmieri, G. xi, 67 n. 1, 289 n. 78, 302 n. 19 
Scaliger, J.C. 264n. 12, 291 n. 85 
Scaltsas, T. C. 47 n. 8, 59 n. 41, 62-66 
Schaffner, K. F. 8n. 11 
Schmitt, C. B. 373 n.1 
Schneider, J. G. 334 n. 69 
Schofield M. 185 n. 72, 311 n. 16 
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Schuldenfrei, R. 27 n. 55 
Sedley, D. 70, 84 n. 63 
Sharples, R. W. 261 n. 1 
Sloan, P. R. 262 n. 4 
Smith, J. A. 242 n. 5 
Smith, K. 369 n. 44 
Smith, R. 200 n. 10 
Smyth, H. W. 145 n. 12 
Socrates the Younger 251 
Sollenberger, M. 324 n. 41 
Solmsen, F. 180 


Sorabji, R. 29 n. 57, 311 n. 16 
(1980) 6n. 9, 10n. 16, 19 n. 32, 26 n. 51, 30, 33, 35-38, 42-43, 55 n. 29, 55 n. 34, 64 
n. 49, 69 n. 7, 72, 175 n. 61, 219 n. 4 


Speusippus 267 n. 23 

Stadler, H. 262 n. 2, 289 n. 80 
Stavrianeas, S. 150 n. 23 
Steel, C. 345 n. 

Steigerwald, J. 72 n. 15 

Taran, L. 197 n. 1, 267 n. 23 
Tarski, A. 241 

Taylor, C. 7n. 10, 10 n. 16, 34 
Taylor, T. 351n.5 
Théodoridés, J. 264 n. 12 


Theophrastus: 
De Causis Plantarum 172, 333, 334 n. 70, 335-36. 338-39, 397 n. 48 


De Lapidibus 332 n. 62 

Historia Plantarum 281 n. 64, 307 n., 308, 316, 324-42 
Metaphysics 164 n. 34, 307, 329 n. 54, 339-41 

On Fire (De Igne) 18 n. 30, 148 n. 19, 332 n. 62 
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Peri ZOiOnN 332 n. 62 

Posterior Analytics 341 n. 87 

Phusikon Doxai 332 n. 62 
Thomas Aquinas 70 n. 12 


Thompson, D. W. 241 
(1910) 242, 294 n. 3, 305 n. 25, 384 n. 20 


(1936) 376n.5 

(1942) 114 

(1947) 376 n.5, 376n. 7, 379 n. 11 
Thurot, C. 234 n. 
Topham, J. 359 n. 12, 369 n. 44 
Toulmin, S. 27 n. 53 
Trebizond, G. 262, 289 
Vallance, J. T. 332 n. 62 
Van der Eijk, P. 96 n. 12 
Van Oppenraaij, A. M. |. 262 n. 2 
Van Oppenraay, A. M. I. 262 n. 2 
Vegetti, M. 263 n.5 
Viastos, G. 4n. 2 
Volz, W. V. 361 n. 14 
Von Staden, H. 83 n. 61, 90 n. 
Vrolijk, A. 262 n. 2 


Waterlow [Broadie], S. 26n. 51, 28 n. 56, 29 n. 57 
(1982) 9n. 13, 16 n. 25, 30, 71, 87, 115 n. 50 


Waterton, C. 361 n. 14 

Wendland, P. 262 n. 2 

Whewell, W. 264 n. 12, 265, 363-64 
Whitehead, A. N. 373 n. 1 


Wians, W. 184-85 
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Wieland, W. 27 n. 53, 72 

Wilkins, J. 373 n. 1 

William of Moerbeke 101, 262, 289 

Wilson, M. 165 n. 35, 379 n. 14 

Wimmer, F. 334 n. 69 

Witt, C. 117 n. 1 

Wittgenstein, L. 269 

Woodbridge, F. 242 

Woodfield, A. 33, 45-46, 47, 62 n. 45 

Wright, F.L. x 

Wright, L. 34, 43-44, 62 n. 45, 63-64, 80, 83, 168 n. 42, 367 n. 35 
Xenocrates 342 

Zeller, E. 26n. 52, 124 n. 18, 324 n. 41, 341-42 
Zonta, M. 262 n. 2 

Zwier, K. 149 n. 21, 397 n. 50 
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Index of Subjects 


actuality 15-16, 47, 59-60, 250 
and the good 50-51, 58-63 


and life 58-59 

and teleology 47-49, 60-61, 63-66 see also potential(s) 
aithér, see ‘element of the stars’ 
aitia/aition, see cause(s) 


analogues 52, 111-12, 113, 163, 176, 194 n. 19, 221-22, 227 n. 18, 228, 237 n., 238-39, 
321 


analogy, as a type of unity 119, 163, 193 n. 18, 194 n. 19, 203, 205-206, 210, 223-24, 238- 
39, 284, 307, 312 n. 20, 317, 336, 337, 381 


archai, see biological science: axiomatic structure in 


Aristotle's biological corpus viii, 261, 262-63, 371, 372 
chapter divisions in 159 n. 13, 265, 270, 293 n. 2, 300 n. 16, 316 n. 31 


diagrams in 383-84 
history of reception of 261-63 


as organized around features not kinds 267-68, 277, 279, 310-312, 316; see also 
kinds: very large (megista gené); biological science: difference(s) in 


scientific character of 372-98 


skilled observation in 375-80, 383-87 see also biological science; and under individual 
treatises 


art-nature analogy 16, 27, 63, 95, 98, 192 n. 14 
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automata (marvelous) 18 n. 30, 74 n. 26, 81-83 

bat, as two-footed vs. four-footed 300 n. 16 

being, as prior to becoming 42 

being for the sake of 39, 64; see also coming to be for the sake of 


best-organized ends 34, 174 n. 56, 191-92, 393; see also explanatory principles: 
teleological; nature(s): as doing nothing without a point; teleology: and the good 


bees 52 
relative divinity of 53 n. 27 


study of reproductive process of 385, 396 


biological science: 
Analytics theory of science and 155-58, 179, 180-82, 184-85, 186 n. 1, 193 n. 18, 
383-98; see also sub-entries that follow 


axiomatic structure in 153-55, 157-58, 161-64, 171-82, 186-96, 392-93 
and contemporary biology, see matter theory; teleology: contemporary biological 


definition in 155, 164 n. 35, 167-68, 175-78, 221-22, 225, 238-39, 274-75, 281, 311, 
394-97; see also biological science: substance (ousia) and essence (to ti én einai) in 


demonstration (apodeixis) in 37, 153-54, 155-58, 164-65, 174, 178, 179, 180-85, 
191-92, 197, 199, 200, 202, 271, 273, 311, 313 n. 21, 341 n. 87, 382 


difference(s) in 247-48, 251-52, 267-68, 270-73, 277, 279, 281, 310-312, 316; see 
also History of Animals 


division in 197-214, 267-68, 281, 287, 301-305, 310, 311, 336; see also division 
essence in, see biological science: substance (ousia) and essence (to ti én einai) in 


explanation in 165-71, 188-96, 201-12, 219-20, 313-14, 389-97modes of 22-23, 
24-25, 35-36, 156, 175, 219-20, 222, 228, 233, 235-36, 238 n. 33 see also cause(s); 
and under this entry (biological science) the sub-entries axiomatic structure in; 
demonstration (apodeixis) in; widest-class generalizations in 


first principles in, see biological science: axiomatic structure in; explanatory principles 
form(s) in 249-51, 252-54; see also cause(s): formal 

hoti/dihoti in 201 n. 14, 272-73, 278, 388 n. 31 

individual as prior to species in, see individual as prior to species 

matter theory in, see matter theory 

and natural science generally 172 n. 52 


ousia in, see biological science: substance (ousia) and essence (to ti én einai) in 
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place of man in 121, 159-60, 233-34, 291-92 
Politics and 291-92 
practical science in relation to 291-92 


substance (ousia) and essence (to ti én einai) in 24, 25 n. 50, 41-42, 52, 55 n. 30, 
(p.435) 72, 75-76, 92, 111 n. 43, 157, 159, 173-79, 188, 189-90, 191-92, 193, 195, 
199, 202-203, 211, 217-40, 241, 243, 249-51, 264 n. 13, 393; see also nature(s): 
formal 


syllogistic in 154, 180-82 


taxonomy absent from 263-65, 267-68, 275, 310, 312 n. 20, 317, 380-81; see also 
kinds: very large (megista gené) 


unfinished character of 163 n. 34, 186 n. 1, 394, 395-97 


widest-class generalizations in 160, 178, 193-95, 201-206, 239-40, 272-73, 277- 
78, 313-24, 393-94, 396 see also Aristotle’s biological corpus; and under individual 
treatises 


biology, see Aristotle’s biological corpus; biological science 


bios (mode of life) 51-52, 53, 178-79, 211-12, 231 n. 24, 232, 250-51, 270, 286-87, 316, 
382 


birds 51, 99, 121 n. 11, 128, 133 n. 41, 171, 173, 176, 177, 194 n. 18, 203-204, 207, 208, 
211-12, 222, 224, 226, 234-35, 239, 252, 268, 269, 276, 283, 285, 288, 299, 317, 319, 320, 
321-22, 331 n.57, 332 n. 62,370 n. 5, S71 


blood/blood-analogue 162-63, 205, 207-208, 211, 226, 237 n., 238; see also blooded/ 
bloodless animals 


blooded/bloodless animals 178, 223, 224, 225-26, 229, 235, 237, 283, 285 
bone(s) 19 n. 32, 83 n. 61, 104-109, 113-15, 132-36, 163, 206, 207 


camel 322 
PA discussion of stomachs in 36, 42, 170-71, 382, 388, 393 


catfish, Aristotle’s 375-76 


cause(s): 
aitia/aition, translated as 4 n. 2 


as analyzed in terms of natures and potentials 26 n. 51 
concept vs. conception of 4 n. 2 


efficient 20, 26 n. 51, 37, 66, 79, 91, 94, 111-12, 150; see also under this entry 
(cause(s)) the sub-entries efficient and final; formal-efficient; intrinsic; material- 
efficient 


efficient and final; 20, 26 n. 51, 32, 39 n., 46, 76 n. 34, 92-93, 97, 110, 118, 144 n.5 
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ends as 4, 32; see also teleology 


final 4, 26 n. 51, 46, 82; see also cause(s): efficient and final; cause(s): ends as; 
teleology 


formal 19, 26 n. 51, 163 n. 31; see also cause(s): formal-efficient 
formal-efficient 81, 94, 104, 112, 140 

Humean conception of 4n. 2, 26 n. 51 

intrinsic 73-74, 77-78, 80-82, 84, 86, 88, 113 n. 44 

material 26 n. 51; see a/so cause(s): material-efficient 


material-efficient 19, 37-38, 66, 71, 75, 86, 94, 100, 104, 112, 115, 117 n., 118, 124- 
27, 138, 140-41 


per se, see intrinsic 
chameleon, HA discussion of 323 n. 40 
chance, see teleology: chance and 
chemistry, see matter theory 


coming to be for the sake of: 
defined 12, 63 


as prior to being for the sake of 13 n. 19, 36, 38-43, 63-64 
concept formation and kinds 289 
conditional necessity, see necessity: conditional 
crocodile, explanation of distinctive feature of 321 
crustaceans (soft-shelled animals) 229-30, 232 


Darwin, C. 90 
on Aristotle ix, 262, 345-69, 382-83 


dayfly, significance of four-leggedness of 300 n. 16 
De Causis Plantarum 172, 333, 335-36, 339 

De Lapidibus 332 n. 62 

defective/deformed 128, 229-31 

definition, see biological science: definition in 


diagrams, see Aristotle’s biological corpus: diagrams in 
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difference(s), see biological science: difference(s) in; biological science: division in; division; 
Historia Plantarum, difference(s) in 


dimensional features, as in the ousia of animals 233, 236; see also biological science: 
substance (ousia) and essence (to ti én einai) in 


divine, the 9n. 13, 17, 47, 49, 53, 57, 58-59, 71 n. 14, 160, 177, 233-34 


division 307, 310, 314 
Aristotle’s reforms of 197-98, 212-13, 304 


Plato on 197 see also biological science: division in 
dogfish (placental) 378-79 
dualizers, see tending to both sides (“dualizing”) 
dunamis, see potential(s) 
egg-bearers (= ovipara) 160, 269-70, 277 n. 49, 279-80, 286, 296-305, 312, 317 
eidos/genos 226 n. 17, 268, 298 n. 11, 310, 312 n. 20, 381; see also kinds 
‘element of the stars’ 17, 97 
elements (simple bodies), see matter theory 


elephant 130 n. 37, 265 n. 15, 322 
(p.436) large size as basic fact about 233 n. 27, 251 


PA discussion of trunk of, 188-92 
ends, see teleology 


essence (to ti én einai) 75-76, 278; see also biological science: definition in; biological 
science: substance (ousia) and essence (to ti én einai) in 


essential features, types of 178-79, 237, 238-39; see also biological science: definition in; 
biological science: substance (ousia) and essence (to ti én einai) in 


ethical naturalism, 65-67 
eu, see ‘well’ (to eu) and living well (to eu zén) 
eu zen, see ‘well’ (to eu) and living well (to eu zén) 


explanatory principles 15, 171-179, 190-92, 392-93 
definitions as 175-179, 190, 393; see also biological science: definition in 


nature(s) and potential(s) as vii, viii, 8-10, 26 n. 51, 30, 31, 32, 142; see also matter 
theory; nature(s); potential(s) 


posits of existence of formal natures as 173-175, 190, 393 
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teleological 173-75, 191, 393; see also nature(s): as doing nothing without a point; 
teleology see also biological science: axiomatic structure in 


eye-protection 22 n. 38, 194, 205-206, 208-11 

female (principle) 92, 94; see also generation: contribution of female to; kataménia 
final cause(s), see cause(s): efficient and final; cause(s): final; teleology 

first principles, see biological science: axiomatic structure in; explanatory principles 


fishes 177, 203, 209-10, 226, 234-35, 276 n. 48, 279, 284, 286, 300-303, 304, 321 
spontaneously generated 143 n. 3, 149 see also catfish, Aristotle’s; dogfish (placental) 


flesh/flesh-analogue 16, 25, 95, 102, 104-109, 163, 176, 221-22 


function (ergon) 13 n. 19, 26n. 51, 43-44, 53, 54, 58, 63-64, 71 n. 14, 130-131, 168 n. 42, 
175, 179, 205-206, 219 n. 4, 232, 238-39, 281, 286, 301 n. 17, 336, 365, 381, 386 


function argument in ethics 49-50 


generation 14-16, 93-98, 113 n. 44, 231, 292 
and conditional necessity, see necessity: conditional 


contribution of female to 15, 92, 94, 97-98, 107 n. 33, 142 n. 3, 147-48; see also 
kataménia 


contribution of male to 15, 18 n. 30, 81, 92, 94, 97-98, 107 n. 33, 142 n. 3, 147-48; 
see also semen 


as controlled by a formal nature 100, 103-109, 112, 113 n. 44, 131-32; see also heat: 
and cold, as instruments of formal natures; nature(s): formal deformities in 231-32, 
see also defective/deformed 


as a form of self-preservation 58, 71 n. 14 
heat and cold (elemental) in, see heat: and cold, as instruments of formal natures 


order of formation in 91-92, 109-112, 130; see also heart/heart-analogue: place in 
generation of 


‘reliable mechanisms’ not present in 80-83, 113 n. 44 
spontaneous see spontaneous generation 


teleology and 5-7, 39 n., 179-80; see also coming to be for the sake of; Generation 
of Animals: bearing on interpretation of Aristotle’s teleology; teleology: primary/ 
secondary 


of uniform and non-uniform parts 16, 95-96, 97, 98, 101-109, 113-15 see 
alsoGeneration of Animals; heat; History of Animals: and generation; irreducible 
potential for form; pneuma; semen; soul 


Generation of Animals viii, xX, 159 n. 13, 367 n. 36, 380, 383 
aims of 14, 90-92, 112 


Page 6 of 14 Index of Subjects 
PRINTED FROM OXFORD SCHOLARSHIP ONLINE (www.oxfordscholarship.com). (c) Copyright Oxford University Press, 2013. 
All Rights Reserved. Under the terms of the licence agreement, an individual user may print out a PDF of a single chapter of a 
monograph in OSO for personal use (for details see http:/Awww.oxfordscholarship.com/page/privacy-policy).date: 28 July 2013 


as bearing on interpretation of Aristotle’s teleology viii, 6-7, 14, 31, 81, 90-93, 110-13; 
see also generation: and teleology; Generation of Animals: Book V,; interpretation of; 


Book V, interpretation of 117-41 
De Causis Plantarum compared with 335-36 
explanations in 90-92, 390; see also biological science: explanation in 
relation to Parts of Animals of 39 
unity of 113 n. 44, 122, 138-39 see also generation 
genos, see kinds; eidos/genos 


good, the 47 
actuality and 50-51, 58-63 


in biology 50-53 
in ethics 49-50 see also teleology, and the good; valuable (= honorable), the 


heart/heart-analogue 56, 159, 163, 219 n. 4, 222, 228-29, 238 
place in generation of 64, 81, 93, 101, 104-106, 107, 111, 112, 157 


(p.437) heat 15 n. 20, 19 n. 32, 93 n. 9,97 n. 15,127 n. 25, 127 n. 25, 161-62, 194 n. 18 
and cold, as instruments of formal natures 93 n. 9, 95-96, 98-99, 100, 101, 102, 104, 
105, 107 n. 33, 108-109; see also heat: as productive only of pathé of parts 


generative 15 n. 20, 15 n. 21, 17, 39 _n., 97, 103, 107, 108-109, 144; see also other 
sub-entries under heat 


internal 104-105, 106, 169 n. 47, 188, 223, 225-26, 238 n. 33, 301 

as productive only of pathé of parts 16, 100 n. 19, 102-104, 108-109, 148 
and spontaneous generation 105, 145-49 

soul-, see heat: vital 

of the sun 17, 18 n. 30, 97 


vital 17, 18 n. 30, 87, 93, 96, 97 n. 15, 103, 106 n. 31, 144-49, 390-91; see also other 
sub-entries under heat; life-source (zotiké arché); pneuma: heat in 


historia 201 n. 14, 309 n. 6, 382 see also Historia Plantarum; History of Animals 


Historia Plantarum: 
aims of 329-42 


difference(s) in 331-33 

kinds, very large (megista gené) in 328, 329, 330, 334 

as modeled on History of Animals 308, 324-29; see also Historia Plantarum, aims of 
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ousia in 334 n. 66, 337-38 
relation to De Causis Plantarum of 335-36 
structure of 327-29, 330-31 


History of Animals ix, x, 383 
aims of 268-75, 287-89, 309-16, 380-82, 387-88, 397 


Balme’s views of 263-78, 309, 310-12, 316, 397 

Book X of 291 n. 85, 309 n. 4 

chapter divisions in 159 n. 13, 265, 270, 293 n. 2, 300 n. 16, 316 n. 31 
and generation 291-92, 309 n. 4, 316 


history of scholarship on 263-69, 309-10; see also History of Animals: Balme’s views 
of 


order of books of 289-92 

relation to Parts of Animals of 397 

as relatively late in composition 397 

structure of 272, 316, 318-19, 325, 327, 329, 387-88 


as work in progress 323 see also Aristotle’s biological corpus; biological science; 
Historia Plantarum: as modeled on History of Animals; kinds: very large (megista gené) 


honorable, the, see valuable (= honorable), the 


horns 19 n. 32, 64, 104, 106, 114 n. 47, 132, 133, 160, 163, 170-71, 178, 231, 388, 390, 
393 


hypothetical necessity, see necessity: conditional 

individual, as prior to species 32-33, 44, 58, 71 n. 14, 193 n. 16, 240, 252-54 
infimae species, see kinds: indivisible (infimae species) 

insects 143 n. 3, 176-77, 209, 225, 227-29, 237, 239, 285, 300 n. 16 
irreducibility, see irreducible potential for form 


irreducible potential for form 7, 8-11, 25, 30, 36-37, 48, 49, 60 n. 42, 85 n. 66, 391 
coming to be for the sake of analyzed in terms of 11-12 


empirical character of 28-29, 251 n. 26 
presence in semen of 17 


primitive directiveness of 71, 83, 88, 368n. 42, 392 
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spontaneous generation and 148-49 
and substance 249-51 
and teleology 5-6, 11, 30-33, 35-37, 65 
kataménia 92, 97, 107; see also generation: contribution of female to 


kinds 173 n. 53, 222, 223-25, 276-77, 278-80, 281-89 
establishing the existence of 275-89 


indivisible (infimae species) 192, 195, 203, 206, 211, 240 

intermediate 269, 305-306, 310, 317, 330, 381 

names and 296-97, 299, 301, 302 n. 19 

very large (megista gené) 222-23, 225, 226, 235, 239, 268-69, 275-82, 293-306, 
317, 327, 380 see also biological science: taxonomy as absent from; eidos/genos; 


individual, as prior to species 


life: 
and actuality 58-59 


as standard of the good 50-59 see also generation: as a form of self-preservation; 
soul: nutritive and generative, identity of 


life-source (zotiké arché) 17, 97; see also heat: vital 


live-bearers (= vivipara) 160, 164 n. 45, 171, 188, 190 n. 11, 235, 269-70, 277 n. 49, 279- 
80, 286, 296-306, 312, 317, 388, 393 


living well (to eu zén), see ‘well’ (to eu) and living well (to eu zén) 
lobster 177, 229-32, 306 


lung-possessors 179, 205, 385-386 
lungs as essential to 176, 224-25, 226, 237-38 


as possibly constituting a kind 222-24 
male (principle) 92, 94; see also generation: contribution of male to; semen 
man 233-34, see biological science: place of man in; ethical naturalism 
marrow, PA discussion of 162, 207-208 
(p.438) materialist predecessors of Aristotle 77-78, 79-80, 82-83, 125, 136-37, 179-80 


matter theory 10-11, 13 n. 19, 20, 24, 106, 194 n. 18 
in biological explanation 36-38, 161-62, 169-70, 172, 179, 187-88, 189, 190, 231 n. 
24, 238, 392-93 


contemporary 7-8 
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limits of 17-19, 30, 36-38, 174-75 
qualitative character of Aristotle’s 19, 24, 28, 83, 87, 115, 390-91 
mechanics in antiquity 81-82, 83 n. 61 
megista gené, see kinds: very large (megista gené) 
Metaphysics (Aristotle’s) 217-18 
bearing of the biology on interpretation of 241-47; see also biological science: 


definition in; biological science: substance (ousia) and essence (to ti én einai) in; 
essence; ousia 


Metaphysics (Theophrastus’) 307, 339-40 
mole, blindness of 230-31, 232 


more and the less, the 119, 193 n. 18, 203-204, 213, 223-24, 233, 283, 284, 302 n. 19, 336, 
381 


motion: 
directional character of 16, 65 


as incomplete actuality 60 n. 42 see also actuality; irreducible potential for form: 
primitive directiveness of; potential(s); prime mover 


natural histories 265-66 


nature(s) 8, 26n. 51, 142 n. 2, 173-75, 393 
as doing nothing without a point 12 n. 18, 34, 134-35, 171, 173-74, 191 


formal 80 n. 44, 85 n. 66, 173-74, 179-80, 190-92, 218 n. 2, 249-50; see also heat: 
and cold, as instruments of formal natures 


as ‘good housekeepers’ 130-31, 132 n. 40 


material, see cause(s): material-efficient; matter theorysee also cause(s); explanatory 
principles: nature(s) and potential(s) as 


necessity: 
conditional 12 n. 18, 35-37, 112, 124, 130-31, 156, 162 n. 29, 163 n. 33, 174-75, 191- 
92, 219 n. 4, 249-51 


material 19 n. 32, 22 n. 38, 35-37, 80-83, 103, 113 n. 44, 114 n. 47, 136, 336 n. 73; 
see also cause(s): material-efficient; matter theory; teleology: and necessity 


teleology and, see teleology: and necessity 

types of 183-84 
non-uniform parts, see part(s): uniform and non-uniform 
normative analysis of ends, see teleology: the good and 


octopus: 
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geometrical necessity in 177, 232-33, 237, 238 
reproductive behavior of 376-77 


ousia 8n. 11, 176-78, 193 n. 16, 238-39, 336 n. 73; see also biological science: substance 
(ousia) and essence (to ti én einai) in; Historia Plantarum: ousia in 


ovipara, see egg-bearers (= ovipara) 


part(s): 
definition of 25, 39, 64-65, 238-39 


as in the ousia of animals 225, 228-29, 234, 237, 238-239 


uniform and non-uniform 158-59, 162-63, 245-46; see also generation: of uniform and 
non-uniform parts 


Parts of Animals viii, x, 380, 383 
aims of 41, 153-55, 164 


chapter divisions in 159 n. 13 

Darwin’s exposure to 345-59, 365-66, 369 

relation to Generation of Animals of 39, 90-91 

structure of 158-64 see also Aristotle’s biological corpus; biological science 
phusis, see nature(s) 


pneuma 17-19, 96, 142-50, 106 n. 36, 136, 137, 145 
as analogous to ‘the element of the stars’ 17, 97 


heat in 17, 96-97, 142-49 

material constitution of 17 

role in sexual generation of 142; see also pneuma: heat in 

and spontaneous generation 145, 146, 143-49 see also heat; semen 


potential(s) 9, 13 n. 18, 26 n. 51, 36-37, 47-48, 60-61, 62 n. 45, 142 n. 2 
and analogy 194 n. 18, 205 


as efficient cause 26 n. 52, 37, 39 n., 92, 94, 113 n. 44, 169 n. 47 see also explanatory 
principles: nature(s) and potential(s) as; irreducible potential for form; soul 


prime mover 9 n. 13, 58-59, 70; see also teleology: cosmic 
proper level of generality, see biological science: widest-class generalizations in 
(p.439) reduction, see irreducible potential for form 


ruminants, see stomachs (multiple) 
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seal, ‘deformities’ of 128-29, 230-31 


semen (sperma, gone) 94 
heat in 15 n. 20, 17-19, 93, 107, 109 n. 39, 142, 390-91 


material constitution of 17, 96-97 
motions/movements in 15-16, 93, 96-98, 99 n. 17, 107, 142, 253 


role in generation of 14-16, 26 ; see also semen: heat in; semen: motions/movements 
insee also pneuma 


senses, as essential to animals 54-55, 163, 219 n. 4, 221-22 
snake 235-36, 303 


soul 16, 142 n. 2, 178, 238, 316, 326, 372 
of acraftsman 16, 95 


as efficient cause 26 n. 51, 94, 95, 112,115 

as final cause 26 n. 51, 43, 48, 100 n. 19, 108 

functions and the establishing of kinds; see kinds: establishing the existence of 
heat, see heat: vital 

as irreducible potential for form 60 n. 42, 71 n. 14, 113 n. 44, 250-51 


nutritive, as cause of development 19, 93 n. 9, 98, 101 n. 19, 106, 108, 114; see also 
heat: and cold, as instruments of formal natures 


nutritive and generative, identity of 98, 100 n. 19; see also generation: as a form of 
self-preservation 


potential for 17, 19, 142 n. 2, 149 


as using heat and cold in generation, see heat: and cold, as instruments of formal 
natures 


varying value of, see valuable (= honorable), the 


spontaneous generation 43, 94, 105, 142-49, 243, 327, 387; see also teleology, 
spontaneous generation and 


substance, see ousia 

summetria 105, 107, 108-109 

taxonomy 264; see also biological science: taxonomy absent from 
teeth, GA and PA discussions of 129-38 

teleology: 


arguments for presence in nature 19-26, 78-79, 251 n. 26 
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chance and 20-21, 22 n. 38, 23-24, 27, 40, 391 n. 37 

contemporary biological 28 n. 56, 34, 43-44, 80, 83, 86-89, 168 n. 42, 367-68, 390-91 
cosmic 9n. 13, 70, 84 n. 63 

Darwin and 89 n. 73, 263 n. 4, 346, 366-69, 382-83, 391 

elements and 13 n. 19, 83 n. 63 

empirical character of 7 n. 10, 13, 28-29, 390-92 

explanatory character of 6, 30-34, 35-37, 42-43, 174-75, 191-92 

and the good 9 n. 13, 20-21, 22 n. 38, 30, 33-34, 45-63, 65-66, 68-69 

interpretative issues re 3-10, 67-70 


interpretations of: explanatory condition 27-28 formal replication 143-44 immaterial 
agency 26-27, 82 intrinsic causes/anti-eliminativism 73-75, 76-86 limited 
irreducibility 72, 75-76 normativity-based, see teleology: and the good regulative/ 
pragmatic 71-72 strong irreducibility 71; see also irreducible potential for form: and 
teleology weak irreducibility 28 n. 56, 73, 86-89 


irreducible potential for form and, see irreducible potential for form: and teleology 
Kant on 72 n. 15 

means-ends and 64 

and Metaphysics theory of substance 249-51 


and necessity 19 n. 32, 41-42, 71-73, 76 n. 34, 79-81, 85 n. 66, 105, 107-108, 117- 
41; see also necessity: conditional; necessity: material 


normativity and, see teleology: and the good 

passages specifying necessary and/or sufficient conditions for 5n.5 
primary/secondary 85 n. 66, 130-32, 389 n. 34 

secondary, see teleology: primary/secondary 

spontaneous generation and 22 n. 38, 142-50 


Theophrastus and 164 n. 34, 335-36 see also cause(s): efficient and final; cause(s): 
final; coming to be for the sake of; generation: teleology and; nature(s): as doing 
nothing without a point; nature(s): formal 


tending to both sides (“dualizing”) 128-29, 161, 230-31 


Theophrastus 261 
Aristotle’s opinion of 341-42 


botanical corpus of 308, 330 
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definition in 338-41, see also Historia Plantarum: aims of 
difference(s) in 339-41 
on elementary powers 172 
on generative heat 18 n. 30, 148 n. 19 
(p.440) ousia in 336 n. 73; see also Historia Plantarum: ousia in 
and teleology 164 n. 34, 335-36 see also under individual treatises 
ti Gn einai, see essence (to ti én einai) 
timion, see valuable (= honorable), the 
uniform parts, see part(s): uniform and non-uniform 
‘unnamed by one name’ see kinds: names and 
useful, the 51-53; see also good, the; teleology: the good and; valuable (= honorable), the 


valuable (= honorable), the 12 n. 18, 56-57, 59, 62 n. 45; see also divine, the; good, the; 
teleology: and the good; useful, the; ‘well’ (to eu) and living well (to eu zén) 


vivipara, see live-bearers (= vivipara) 


‘well’ (to eu) and living well (to eu zén) 12 n. 18, 40, 41, 49, 53-55, 57 n. 38, 69, 131, 234; 
see also good, the; teleology: and the good 


well-being see ‘well’ (to eu) and living well (to eu zén) 
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